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o FFY) 1983 Presndennal budget Wthh contmues the economlc reyltallzahon polfues
- initiated in the previous year's budget. While the report emphasizes the analyses of
- detailed d2ta on R&D performeys; fields of science and geographic dlsmbutlon of R&D
funds, it also mcluaes more highly aggregated data to provide the .necessary overall
perspective. A surmmary of miore recent data, which became available after the surve
: : was completed is provided for Federal R&D levels of support proposed for 1981, but
' in less detail than for 1983. P
. The 1984 budget specnﬁcally provnded for ~mcreused support* ‘to baslc research,
especta]ly in the def.ense beneral scierice, and energy areas. Thxs contmued a patteiqn

-
lmtlated in the 1982 budget The second section pr.ovndec. a detaxled analyqxs of leadmg

- R&D-performing sectors—Federal intramural, industrial, and dcademic: Historical trenids are

i .- examined, thh emp}ﬁt‘.ls on th= effects of recent changes in agengy support levels on
the growth or decline; in performance of overall sectors: )

(

- ’ : - Edward A _Knapp

. R ’ o Director )
. _ ' 2 National Science Foundation

July 1983 . R L
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- The data for FY's 1981, 1982, and 1983, as shown in the detailed statistical tables;

text tables, and most of the charts, were collected from Federal agencies in March

thicigh Augijst 1982 and were based on agency budgets as'incorporated in the President’s

- - - 1983 budget to"Congress. Data do not reflect congressional action on that budget or
s : : . changes made in classification of R&D programs of NASA: o
' - : I The data are actual for 1981, but are estimated for 1982 and 1983. The 1982 data

v r

N
3

' to totals because of rounding.
L A .

~ "

b

To obtain accurate historical data, use only the latest detailed staistical
tables C-112 through C-132 in Federal Funds, Yolume XXX| (NSF 82-326}

and not data published earliez. Agencies; revise prior-year data when

important changes occur in-program classifications; and only the latest

tubles incorporate_sush changes. More.complete historical data are
provided [r@f‘gdg’;r;ql Funds for Ressarch and Developknent: Detailed Historical
Tables: Fiscal Years 1967-83, available on raquest from the Division of

Scienice Resources Stadies, National Science Foundation.
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. " This report wds.prepared ‘in the Division

o

represent opligations estimated in the second: quarter of FY 1982 and reflect congres-
¢ * sional appropriation actions_through that period: The data for 1983 are based on
amounts proposed in the 1983 budget, when it was presented by the President in
: February 1982. . - o . - o : :
~ ’ Table and chiart details may not add

-

of Scierice Resgiuirces Studies under the

o general guidance of Charles £. Falk, Director, and William L: Stewart; Head, R&D

I

° résponsible for analy« is of the data and writing of %

- statistica] materials and graphic illustrations:
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Distribution of Federai obligations for research and development in the President’s FY 1883 budget '
¢ " . > _ ¢
B ; : . ' A
. By character oi worR - :
' $43.0 biltion - . :
~ ‘ ‘ DEVELOPMENT, |
s E . - .
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. . - By performer ! . - 'i "By agency g
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leasel Since it contains upddt,e,d R;\D
dam for 1983 45 well as hkkijiSéd funding

2 sequunt ~eLtmns \\lllLll arg /Lons\demblv

more detdiled, aresbased On a sucvey OF
Federal agencies planned dlktrlbutmn of
the President s 1983 budget and do not
retlect recent congressional action on that
biidget. It should be nuted that in the 1984,
‘blidget, le'-‘*ll’lLdtlr\n of R&D dctivities of
NASA
f’o— khe

Were- revised to e\glude l’"'dlng
uperatlondl aspec.ts of the bpage

o

N

prextntcd in Lne l‘rcndent g l‘—Wl bidget
are shown below: -

The 1984 budget mglude: SI:»,L bl“l()h
for research’and de\ elopinent, 18 péreent

over the 1983 level. The budget continties .

the admmlstmhon s establxshed pollues
toward suppoyt of rl&D dctivities in dreas
ot nanonal nced«x mth speual emphasls
it the ph\ \lLdl sciences and cngmeermg
Tln\-unpla 1§is 4» re ||u .mi in 1l1e ﬂromb

the. Dcpartmem of Derense [Dt’)t)]
pcrwnt xmludmg a 13-percent mcreace

<411 DOD basic research programs; as well

as the growth sch&duled for basic research

" 4

N
‘

datlon [\fbH [IStperLent) the Deparlment
of Energy (DOE) (19 percent), and the
Mational Aeronaulics dnd Space Admin-
istration (NASA) (13 percent), The 10
percent increase shiown for vverall Fed--

eral basic research tundmg will provnde

far a rmi increase after inflation or more
tlmn 4 percent above 1983: =

_ As g fraction of ll\e total Federal bud},et

ouitlive 187 R&ED and R&D plamt ),row
signiticanfy in the 1984 budget, ending a
steady decline in this ratio evident over
the entire 10/4 83 period.” ln 1084 this
an uc-tlmated 2 percent
peruent in 1983 .

ratio
compared with 4.8

re‘uj\e

. S <
. ) .
:{ ‘o -« - ' - .
. Federal R&D obligations by chardcter of work i
¢ (Somllog scale) N .
Fedéral obligations for research arid development by Sulions of dotlars ~ ;j
ma;or department and agency Ll == cuisni aciiars ] ;
. [Doirarsm millions| v / B """Commmwﬁ] dolars? ’ . ‘
- - . e
- . ‘1Percent /
. h o ~_lchange 20|
Agency 1983 1984 [1983-84 | - L7 ez T e
Total . ........olliiiiiiiiiiiiio $38.860 | $45.796 | +17.8% B o
Detense—Military functions .| 23179 | 29.882 | +28.9 10
"CepartmentotEnergy = ... 21 4712 4713 - a Spment ‘
Department of Health and Human v s L - - \ R
SEIVICES .o F 5.316-] 4416 | +23 . - - 53 ‘
National Institutes of Health ... /... .. . 3.771 3,842 +19 : e
Nationai Aeronadtics and Space o e rzseargh
Admmls!ratlon ....................... 2.506 2.473 -13
NgggqaﬁlggenceFo €1.060 1.240 +17.0 _ I D J
Departmentof Agriculture . ..o............ 850 84g | -1 T i
Dgpartment of Transpartation . .. ... . ... 393 518 +32.1 IN
Department of the interior 373 329 -11.8
Department of Commeérce . . 312 227 -27.2
Env;ronmentalProtectnonAger\cy ’ 241 208 -13.7 © e n R -
NuclearRegulatoryCommlssmn . 210 200 48 - kd
Veterans Administration ... . i85 163 -2 o~ = . i
AgencyforIn(ernat»onalDevelopment . 152 161 +59 1974 L B_ B0 82
Allotrer' ... ...... U 391 418 +619 -7 Fiscal yvear —
|m:~cq«

-~ N

j/‘,l,nc‘.‘:es 're_Departmeants of qugahpn,,ggstwcie:?gggw

Aythority tre 3methsonan Inst

eqsu’y h
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NSF reports based on surveys that elicit
dats on R&D funding and scientific and
enginpeering 1S/E) personnel within the
marér sec‘tors of the natronal economy

Thrs report is one of  several 1 recurring

Federal agency tundxng‘hf R&D programs.
‘In the lates report,.data were based on
R&D outlay and obligation levelL a5 re-
Jported in the Federai Fishids for ReSearch
am{Deveiopment Fiscal Years 1981, 1982,

and 1983; Volume XXXI survey, conducted

by NSF between Marc.> and August 1982.
Thte 96 agency respcndents representrng
" departmergts, agercies, and_agency sub-
drvx:ronsg cluded ali those that sponsored
R&D programs during the 1081 83 budget

period.

°

Federal agencies provided R&D data to

the Office of Managemenhand Budget
(OMB for inclusion iz *"Special Analysrs
K: Research and Development” in 'fhe

-Budget of the United States Government;

Fiscal Year 1983, as part of the budget

. docynfent presented to Congress in Feb-

ruary 1982. R&D data in the OMB docy-
ment and in_the Federalfunds survey were
oased on the same dehnrtrons and are

ERIC
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As shown in this report and in detailed

. statistical tables the Federal Funds categorles

"cover Federal R&D data Ey agency, char-

res,earc,h, and development"), performer, and
field of science for the 1981-83 period and
by State distribution for 1981. These
cétegorié‘; were ;ét fdrth éa”rlié'r in a 'sé'p‘s'a'réié

rnclude hlstorxcal data for the 1973-83

perlod
Data in the detalled statrstrcal tables For

data for the Héxt two years are eqtlmated
Data for FY 1982 reflect obhg,wtlons esti-
mated in the secondlquarter of that year,
prlor;year approprratrons as reported By
the agencies at that tirme: Data for FY 1983

are based on amounts requested in the

President’s 1983 budget. While 1983 data_

‘e

. : i N
for some agencies include estimates for

_ carryovers; tﬁey do not reflectsubsequem

appropriations or changes made\by ex-
ecutrve apportlonment

one year tQ the next and provide a useful
meastre of trends. They do not reflect the

)
- 1

2N atiopal Seience h)undatlon Fg*drml Fuml> for Rlsu"ch
and D«mi'pnwm Fistal Years [9B1, 1982, wid 1983, Volume
XXX1 (Dlmlll“s wal T rblcs) (NSF 82-320){Washington,
D.C.. 1982]. These are obtainable gratis from NSF.

precision uscd for accounting pirposes.
Borderline problenis exist in that some R&D
progfams gre not identified ds such’ When
they are nat identified as budget line items,
they must be separated by agency respond-

ents from other; larger programs in the

agency budget accounts: R&D programs

must then be further subdivided into sarvey
categories: basic research; applied research,
development performing sectors; and
fields. They must also be identified in teyms
of distribution to States. Agency records
are often kept by categories other than
those req-icrted in the zt.rvey, and insthese |
instances, respondents must use judgmei.x

- in-reporting data.

2

The respondents have gaxned consxder-
able experienice, however, in meeting the
slirvey requirements, and their efforts to
report accurately and according to estab-
lished definitions have continued to im-
prove the ‘reliak: llty of the data When
reexammatio'1 ol reportlng systems and
date; agen‘cxes aave 'evxsed prior-yeas data
tc maintain consistency with the lateste
taxonomy:_For this reasor., users of his-
torical data should use oniy the series in

" the latest Detailed Statisticai Tables or in”

the rore extensive historical tables issued

sepatately and available on request from™

the INSF Dividion of Science Reéources
Studies.

' ix
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. The 1983 biidget includéd $13.0.billion * 1982,‘md 1987 conipared with growthi of = programs, but absolute reductions in
in research and development [R&D) obli- less than 1 percert for all otlwr agencies -funding—or only slrbht ;,,r()wth—for the
gations (R&D plagt excluded), an increase u)mt’nned - R&D programs of most other agencies
of 10 percent over the $39.0 bllllon ‘esti- The chief factor in the dncrease for {lertlj
mated for fiscal year (FY) 1982. In real nondeti;me R&D funds iii 1983 was the The 1982 budget marked a notable

percent.  1l-pefcent gdin in NASA R&D programs: departure tmm trends.ln the 1973-81 perxod

terms this represents a gain of 3
t\cludmg DOD and NASA: atl other when the TVCF‘!},C‘ anntnl rate of R&D

whxc:b is hrgelw attribuitable to the proposed

incredse for R&D programs of the De- _ civilian agencies as a whiole slmwod a ;jmwth tor DOD prografs was less than
partmentof Defense (DODj:* - 3. 3-percent decrease: This - attern was amr the aggregate R&D growth rate for all the
Federal R&D support wag targeted' extension of the pattern established inthg  other agencies. Durmg_, that period scarcely |
chiefly at areas of national secarity and 1082 budget: That budget provided a= ™ any raal growth was régistered in funding
programs for which there are insufficient significant growth for DOU and NASA  for DOD R&D activities while an average
economic ifcentives or resources for pnvate ! . )
cent! T re=o - .

sector investment. Support was phased out

‘for technologies that showed promise of = - = — oo o oo oo
 Aear-term Lommer_Clallzatlg)n Continued - Table 1. Federal R&D obllgations by agency fiscal years 1973 and 1981-83

Federal support was given to basxc/rgs;@r&ﬁ’“ R v > [Doliarsinmillions] .
and o high-risk technologies that require =———————— T "
long periods of initial development- and ACtUa — Estimated
where potentially large payotfs are antic- : | Average |*
ipated, as in fusion power. . T ' = | annual L o
In they1983 budget only four agencies Agency C . percent Percent Percent
were sLhedulcd for R&D funding at levels . ' - | __ |thange | chanige charge
8 _ s | 1973] [1981]1973-81 1982 |1981-82 | - 1983 |1982:83"
that reflected real growth over 1982, These B —— o S e s e S
were DOD Natlonal Aeronautlcs\ and N Total,allagencies .......... 5_1_6 800 | 534,917 +9.6 [$38,954 | ; +11.6 [$4:,974 +10.3
Sp‘"T S"\‘dm'm;"a“sn [NATEIQ] theaN;:"“ Departmentof Defense .......... 8. 404 . Asééé 1éé ééééé +;dé édééé +1§6 .-
tion ience Foundatioi t . [ N , R
: C ,,C v (NSE). an € Total,allagenmesmlnusDOD . 8,396 | 18,409 +1Q3 |-18352 | _ -3 ) 18454 | +.6_
Department of ‘Transpaortation {DOT] T . - )
Both NSF a and DO:I”c.howed reductions iin  National Aeronautics and Space | I T S B I R
ciirrent do“ars il 1982—3a mlmma] decrease © Administration ............ \/ 3.061 [ 5.407 +7.4 5,841 +8.0 6.513 +11.5
Department of Energy’ .......... ~ 1,363 4,918 +17.4 4,583 -6.8 3,944° -13.9
for NSF and a larbe decrease for DOT that  Departmentof _ -t
cut across: all major program areas: ) Department of Health and Human . S A . g R -
N 2O program a " Services .7 ...l 21,672 3927 +11.3.| 3968| 410 4,118 | +38
In 1983 DOD programs were expected . ational § sience Foundation ... 480 962 | 491 960 | -2 | 1,025 |% +6.8
to reagh a Fun‘dmr; level of $24:5 billion; Departitierit of Agriculiure . ...... 357 774 +9.8 807 |- +43 839°| +39
or 57 pegcent of the Federal R&D total”  Departmentof Transportation .. 311 | . -416 +3.7 3281 -21.1 367 | +11.8
Proposec fundmg for all other éééncieé Department of the Interior :;:;;;‘: 247 427 | « +71 403 -56 365 9.6
combined was $18.5 billion (table 1). DOD Departmentof Commerce ....... 191 328 +7.0; 7 281 -14.3 234 | -18.7
o ed % -> brlon {tabie L]. LU Envirgnmental Protection Agency 181 326 +76 | .317 2.8 230 [ . -27.5
support for K&D grew 19 percent between Nuclear Regulatory Comrrission . = 220 = ‘216 18|, 21417 <10
- ‘ Other agencies . 524 705 +3.8 647 -8.2 606 -6.4 .
. - - - — -
te for m’fl;ji,i;ﬁ ot 3.0 b(iiiﬂi based on the :‘,; For1973datat%rlhemomucEnevgyCcmm|°su,nwereused. ; ‘
(,f" t’“U déflator, w - u“d by e Ofﬁu of M mq;,(m.m( 'Oepartmentof Health, Ed cation, and Wellarnmmuqmao?yceolEducauonamttheNanonallnsmuleol dacation. .
and Budgu {OMB] tor fiscal vear (FY) 1902, - SOURCE: Nanona! Sclence Foundation é} R
i -1
re
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sthe tombined R&D totals

Chart 1. Federal R&D ‘

obligations by leading

support agency
{Semilog scale)

Dollars in millians

" mamnii

2
‘a’

100 T T |
1973 75 77 79 818283
Fiscal year {est)

. President’s

. ‘ 1983 budget

aOlta have been ad|ustod to retiact only healith

. ma humaq services pvogva ns (without educa—

~  tion) for fiscal yaars 1973-78.
SOURCE: Natlormal Sclence Foundation
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annual real gyrowtk i;ﬁé, of approvimately
2 percent was registered for the combined
R&D program totals ot the other agencies.
2 budget strateg.y, produced.a
13-perceng ingrease int the R&D programs
of DOD between 1931 and, 1982 while
1 of all other
agentics remaingd level

the role of dod

i thie e
Federal R
Tpercetit o

E

Singe Workd War [ DOD has e
lem.hn;.1 u-m\ i Fedetal R&D <uipy port
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""" - NASA
Assunie d anoncre .\\ln,i; tole, i
the Federal R&ED ctfort and as progiams
Viomie ey Commission (AL
and the Departivent of Health, Education,

and Weltare [HEWY G156 e, During the

Crest of the Sicties and all-Gt the seveitties,

the DYOD <haird aniped betsweeit 13 pei eiit

and 32 pereent
\m\mnj\ the 1

plaw afy increased emipli

{930 bml\,ot started to
- on defense
programs aid to rvduw the cmplmus on
niost mlwr pmgr diNis, a trcnd in tlns dlrm-
tnitil thie Hew \dmlmstmlmn prcwntcd 1t;
T that budget and
tlu nest uiie, |lr5L lnuc ses were given ta
all the D)Ul) miission daredas \\llhm the
research, dc\clopnum
Hon ll\[)[&f | hcconnt: strategic

revised 1982 bud;,v

test and ev ll[m-
tactical;

'ui\ ance ul tec lnmloyﬁ\' \lc\'ulopmcn( lnul

eHm ts;
dc\:vlopméiii

* been growing,. Thc ).,ronth tlmt begdn in

Y4
yd

1980 has aceelerated in the two most recent

vears (chart.2). The sharé of DOD in the

Chart 2. Federal obligations fcr

deveiopment by leading

support agency

Billions of dcshars B
25 ——

o) kSO NN S SN S
1973 75" 77 79 81 82 83
Fiscal year {est)

S, et

President's
1983 budgat

SOURCE: Naticnal Science Foundation
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Podeial esan borotal by 15 Al Beent giviving,
RN lln \nnv‘ ;'tln\l

directe J |lI : 'l]n \n Imu' N \ <RIt
mrissile dind i dpeidded version of the
B-1 boiibe
Navv Tiidént I missile svsteny, and; (3) to
\xm\

[2) o developriient of 4 new
continued work on the
miseile detenise systeims tmlmohmy pro-
ST, Pultwl dev vlnpmvnt of 1€ BM basing
and spaves detense” programs was also
included in the RDT&E strategic. mission
area, A rainge of tactical programs received
increased support: md within intelligence;

the NAVSTAR

aindd ¢ Grvmunic atione:

global positioning sy&tem:;was 1 major -

\ i\"\liké‘gi ‘Lghnnlm,y glrtrr\"t’ldbﬁri\';"”rii

Fesearc I\) o \mml al\,mtu ant nﬂ reases h)r

oMb three arered <ervices unxtmum;1

upword trend that bégan in 1979

‘éfﬁéf rﬁajbr r&d

N \5 A I\\\l) ol Iu,anons hay
an average rate OF 7.0 percent since 1973,
Growth in recent vears has laigely repre-
Sented obligations for space shuttle and

'—e grown a at

space tlight activities. Such hlgh priority

-

{

iters were uifset only partially by reduc—
tions for plinetary explordtion programs.
and certdin Spdce applications programs
that were csnsidered mivre efficiently ander-
taken by pn\.\tc industry, for ex Jmple the
commiuiications satellite cHer Increases
i the 1953 NASA budget included the
broad '\ ASA space transportation systems
program area, which inclodes the shuttle;”
wis increased 11 wnem and the '>de€
science progr‘im Jrea was. ereased 18 per-

tclcscnpe the mtematlonal solat polar inis-
sion (ISP'M); the gamma ray observatory,
and life <ciences Flight experiments. The
NA% X spaw and terrestriul apph\anons
prm;rdm +nd the aeronaatical résearch and
tec inology programs showed little overall
change in funding in the 1953 budget. -

ln 10‘\1 the Department or Hcallh and

i Bittion 7\\7].1Ch
o Jmlxm i onstant dollars,
the Natonal Institutes of
Healtn |,\1H:,,.ngmm'c_d for nearly vite-

iNCTease of 4 perent, to §4

Jﬁitﬂliﬂﬂ Jd

tentps !
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i%qiiéﬂﬁd relative increases of 2 percent
to:a percent cach, for biomedical rescarch
in various aspects ol diseases: The Alcohol;
Drug Abuse, and NMental Health Adnun-
itration {(ADAMBA] requested an inciease
ot It percent in I9833 for research in merial
isorders and substance abuse, with special
etmphasic on alcoholism,

R&D obligations for the Departméni
of Energy [DOL in 1983 were seheduled
tor a decrease of 14 percent from the 1082
DOL level, & 3.0 billivn, This réduction
vontr. 1~t(d ~|m|p|\ \\Hh thezaver rage annual
DOL. tunidinig growth rate of 17 L pereent
between 1973 and 1981

Recent reductions for ehergy Imvv in-
claded the phasing down UT termination

of hd( 1.1“\ ~pun~mui l\ng prm,r ms in

prmtol\ the |u~pnn~|blht\' of “the private
Fhe 1983 budget cortinaedathe
l\bud),t‘

sechsr.
“curtailment begun in thie prev
of Fede mj l\g\H ac tlvmv\ in fossil enetyry,
solar energy; and energy conservation, an
nuclear fission programs "also \}\(:)\V(‘d d
substantial decrease in 1*131 despite plan~
to-continue the Lllmh River breecer reactdr
eirroject. On the ene 15\' side; only DOE
magnetic fuston and supporting research
programs were }_,l\ cn increases in tho t*"*_’a

budget.
activitios were s¢ heduled for a lZ-pcrunt
increase. Defense activities represented 43

percent of the proposed DOE R&D total .

e the 1983 blidget, coivpared with 37
percent of the DOE total in 1081,
For NSF an R&D increase of 7 percent, to

$1.0 billion, inthe 1083 bLitidpet was slightly -

ahéad of the growth of mflation. votipared
with a real declinie in thie previous yedr.
This intrease refls
NSE pm},ram areas with the exception of
the RIgintel drllhm1 pm;,mm whuh wWas ¢ ut

x,am(‘d betwccn ;' percant and 7 pvrwnt
extept for the Antarctic pr Ugram, which
was pmpnrwed h,r a biiil’i of 27 perwnt

an increase of 4 percent for
rhe ame a~ tne previous

Was glvv
.I\m[) a Ltlv'tlos

annual glontn rate in thc 1673-£1 period

The R&D programs of “the Agriculturai
Research Service (ARS; the largest USD A
“prograin aréa, were expected to grow 10
percent in 1983, ;o’opé'mti'v'e' State R'e"s'e'a'r'ch'

.y
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/pmm. nis,

//
srowths aid Forest Service pxm;mm\ were
clt A1 pereent,
.\nmm tlu' agendies \\’l(ll SN 1||u l\&l)
DOT received a 12-péreent
iHcrease i the 1083 budget after 7a sub-
This

stantial redud tion the previous year:
ullu tedd i \p diision of resedrc I\ on air tl(i”ik

md sircratt ~.mt\ A plu]ulvgl Juu- iS¢
10 pertetit tor thie Departiviviit of (e
th rion nd a 28- percent decredse (67 dhes
Environmental IP ratection Agency (B D A]
lmvtl\' reflectéd cuts in a tumber Of natural

Yesotnces and environivient RLKD Progidins.

LA pnllutmn control and-ab .m;m(nt ro-

¢ .mh avasccut 25 percent. The other migjor
LPA toscarch ?\twn\' on the environnieiitil
ctfects Gl various um-n,\ udmolo‘\,w , s
cut o2 pereent. Rescarch programs ot the

Nuclear Ru,u|.m>l\ anml\smn [NR( )

lvlal(d tn w(uh)x

:dmv luvu as 1 JV82.

rd

.1]mn.~t tlu'

Table 2: Federa‘l uverall budget outlays. arid R&D’ obhgahons
and outlays fiscal years 1960-83

L

relationship to
broader indicators
the f=deral budget
The share of R&D and Ré&D plant

ottlava within the overall Fedegal hud;,v
hm‘ rei. nnul ul.mul\ stable since 1975,

v

previots [0 vears, h—rvm nmrl\ 13 pvrwnl”
i 1905, the share fell to approsimately o
puunl in 1081 [m ]c ’) Tlu' mrlwr dvdlne

proyranis, hully S0 17.1| programs, were
expanding niire ir‘;ipikil_\"_rtli(ih R&D pro-
granmis. This stiability of the R&D ratio is
desived from A restirgenie df ynmth in
Federal development progranis ‘refatel to

thiit |17d~ prw

energy; defense. and Spaie
duced ~umuunt growth i the Federal
[\‘.\[) total to keep pace with the lmd).,c

a5 a whaole:

[Dollarsm mllllonsl

ted growth in all major,

. _ | Research, developme::,
_ Total " and R&D plant RED a R&D plant outlays
Fiscal year ‘budget " ——— — - as a percent of
. outlays' | Otligations oatlays totdl budget outlays
$/92;223 % 8,080 $ 7,744 8.4
~4§7,795 4,507 9,287 ) 95
106.813 11:069 10,387 . 9.7
111,311 13,663 12,012 0.8
19¢ 118.584 15.324 14,707 12.4
1965 118,430 15,746 13,889 1256 .
1966 ... ... 134,652 116,179 16,018 11.9 .
1967 ... 157,608 17,149 16,859 AT :
1968 ... 178,134 1€,525 17,049 T 96 ¥
1969 ..o 184,645 16,348 B9 :
1970 .., 196,588 | 15,863 15.734 8.0
1971 ... L | 2110425 16,154 15,971 7.6
1972 ..., R T 232021 . 17.098 16,727 _ 7.2
973 ‘ 247,074 17:574 17.489 71
269,620 8,176 18,297 6.8
326,185 19,860 19,551 : 60
366,439 21,616 21,021 5.7
402,725 25,350 23;379 |- . 58
450,836 27,683 25,679 - .57
1978 ... 493,673 30.453 27.842- 1 5.6
1980 . .LLiiiiiiiiiiiiii 579:613 33,236 31,882 . 5.5
1981 . i 657,204 3€.403 -35.786 . 54
1982 (estimatel ... 725,331 40,438 39,317 < 51 '
1983 [estimatej*.......... 757,638 44,272 42,382 56

xpendlwres plus net lcndmg

'Tncse esl m1les are based on amounts shown ir The Budqar of me United Srares Government. Fuca/ Yoar 198’1 Exacutive Othice of the

Prestdent, thce of Management and Budget

‘SOURCES Othce of Mangemem and Budgel and the National Science Foundation

T
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the gross national prcduct
R&D expenditures as a ~hdre of the gross
national product (GNP are sometinies used
to provide a benchmark tor” analyvais ot
the LVFVYIL"L'Vt'\' \if 'rL;;'L}ith ‘irid \IU\'L’liipl'miﬂ
—\lthou\,h Suw |1 effects can b wiore lclmblv
Jotermined Only through meastrement pt
a uample\ set ut inter stlL)nb tlw R\Q)
trﬂnds in th-c proportmn gf the Nation's
resuurees Jevoted tu researcly nd dev el-
opment. R&D and R&D plantdutlays are
used in computing these ratios
During the b-year perlod Fromt 1973 1o
1079 thc Leé-ml R\LD ‘GNP mtm Jeglmed

Pt e nt

as othet dreas ot n;iti()rmk € \pcndmm grew

mote r lpuil\ thian Federal R&D undang -

{ehart 31 The ratio has lnum\cd md\ \cdr

since 1979, however; and i estim
*1.33 percentin 1983. The increases Imve

beeri ittributable to growth in DOE, DOD
and NASA spendlng—cspeuallx DOD

were shomng slower rates of increase. more
recently reflecting economia conditions.

Chart 3. Federal R&D and

R&D plant outlays as

a share ot GNP - ~

Percent
15

] §
1.0} L
7/}/,
-1
0 T S U SR S
1973 775 77 79 81 82 83
(est.)

1983 budqe(
SOURCE. Natlanai Sciance Foundation
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i1 1983,

the natlenal r&d totaI

n 19e4d. tlw zd(rxl ~lmrc pea]w at_oo
percent and then Jq.lmc d almost steadity

cachi vear reachimy an estim, 1téd do percent
- N

The rmt\\)[\ tor these. snll’ts s et be-
tween o7 and 1970 Federal R&D outlays
declined in absolute terms and, thereafter,
over, xll annual growth was slight until 1975.
Tf\e gains that were registered in health,
general sdence, and energy programs were
largel\ Oft<et by oﬂl\ ‘-ll},ht mueases in

progr ms. Hlmc 1975, tundmh tur energy,

detense, and space programs has woritrib-

arted substantially to overall Federal growth,

Mdlhtl\ R&ID Stippoit has biveii grisw-
ing even more rapidiyv than Federal support.
The industrysupportgd share,. which

ENCOINPAsses nearly all non- Federal R&D

expenditures. has been rising since 1965

rln mcnt vedrs mdustrml RL\.D lundlnb

New ehergy Conservation and development
tivistres and to Federal rm:uhmr\ policies
nttcutlm_, nmd md iru;.,\ (n\m)nmcntdl

egy has pl‘ued )ﬁreatu cmphasls on &D_\
activities!

ihn """"

dpplled research ,‘md deulnpment—almwed ]
increases in each vear after 1973, biiit the -
rates of growth varied fchart 4 and tablc
3], Although the 1983 viirrent- dollar level
of total R&D support is two and one-half
times as high as the 1973 level, ylelding
an average annual 10-vedr wrowth rate oF
9.8 percent, the constant- dollar level grcw

‘more slowly at an diverdge annual rate ot

2.0 percent®

Ra

Ry

Chart 4. Trends in Federal
" R&D obligations =
(Semllog scale)

4 Billions of dollars

~

B
50 :
L — Currem dol!ars
0. Conistang41972) dollarsa_
30

3

Z Gevaiopment

10 eeeaaiiee” _
9t _
8
7
sk
5
4
3
_ Cameeereerean e
pffeeccecder" rmani mer s | A
. 44-&‘%0—#4—..41 —tale ,er.u‘ge
I e e
mye e T3 -2
131581 « 100, e JR*
1 1 1 | S B 1L I I :
1973 75 77 79 g1 82 83
oy Fiscal year _ (est)
President's
1063 budget

- _ SBased on ia GNP Implicll piice JeNator with an
e¥timats for inHaiion of 5.0 parcarit 1or 1963; &k Geed
by ihe Otfica of Management and Budge! (OMB).

SOURCE: Nationat Sclence Foundation

déyéiepmént

Most of the recent R&D growth has
bcen provided bv increases in devel()pment

defense related. Between 1976 and 1983
development support showed an estimated ;
average annual real growth of 4.4 percent.
The renewed emphasis on defénse within
Federal budgeta produced increasingly rapid
crowth in DOD development funding atter
10709, ¢specially in the Last two years.
Between 1081 and 1982, the increase was
att estimated 27 percent. In the 1083 bridget,

total Federal development nbllg.n
$20.7 hillion were 13 perceiit higher than
the 1982 level. By 1083, DOD rcprescmed
71 pclunl ot t|w h deril development total.

“, at

-



Tabie 3. Federal obhgatlons for
research and development
by character of work:
fi’s'ca’l;yéa'is 1973-83

! [Dollarsm m||||ons|
Research

Fiscal - — ] Devel-

year Total Basic Applied | opment
1973 .: . $16.800 [$2,232 | $3:349 |s11;219
1974 .. ... 17,410 2,388 | 3,788 | 11.235
1975 ... 19,039 | 2,588 | 4141 | 12:309
1976 ..... 20,780 | 2.767 | 4,852 | 13,160 -
1977 ..., 23.983 | 3:259 | 5255 | 15469
1978 ... 26.387 | 3.699 | 5.908 | 16.781
1979 ... .. 28.978 | 4,193 | 6342 | 18,443
1980 31,680 | 4,674 | 6,923 | 20,083
.1981" 34917 | 5.0a1 | 7.171 | 22:705
19821est' | 38.954 | 5311 | 7,288 | 26,359
“1983(est]' | 42,974 | 5.765 |* 7.500 | 29.70¢

"D 1ta for

"D itator "381 198200 1983 are 2asnd on the President s 1933
budget
NOTE Detait may not add to totals because of rounding
SOURCE Naiionai Science Foundaiion

Between 1973 ;ihd 1970, Ft‘déf‘il devel:
opment funding deleed in real terms at

an awr‘ﬁ;é annual rate OF 2.3 percent. At

that -time DOD progrdinis were shuwing,
little growth and NASA programs, the,

second ldrgest source of development
support after DOD, were actually declining:
By 1975, however, th‘developmeg\teffort

of DOE [thlrd in size of support) beg“m to.

rise in response to the e energy crisis; this

growth d_ld not mper off unn! 1979:
Between 10/5 and 1982; an dpward sfirge

occurred in NASA support for the final

phases of space shuttle development.® But’

as NASA shuttle ﬁiiLigi‘iiiié become bpéi‘i-
tional and as cnergy devclupment progmms
phase down in nonnuclear areas, most
development growth will be d,erlv,ed from
150D in the vears immediately ahead.

i basic rese'?rch

Federal support to bﬁ'ﬁil‘ research ac-
counts for two- thlrds of all the basic
research performed in thie! Umted Stites,

\

o toomd s Based an R&D da soporned By 5048 tor
thie | 2 RN adsicts Teothe 1os g Buhien NOAS A recatsdonzed

A S FENN N - i‘” ilm; vt Fooan
Rty o Drackimand i wcquismon asd admmaetative
Comta i b |nv~! for ~..v ”n ~hul([< werk

e b bnd e e

chand sheased o el

freon e

i e Pl
l»;vuy‘m s s o S AN Y cere trereby
Ve b s astead it

[RETIIICHELER N EENT BTN e ¥ TN N |
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with the Ul effort undut.lm N i
\crnt\ V7, ; to 1V70
Federal support to basic research dedined

Liboriatories. Fro

imnoreal terms; and recogitition of the
probable consegaences ot this de;lme
rc»-ulted in a Government policy ot mrgctmg

overall basic research support at levels that

\\«mld ILPIL‘M?IH lL‘Jl 3.,I'0\\t|1 ﬂ\[ls, frnm
1970 through 1980; basic rescarzh sapport
grew cach vear in constant Jdollars; with
Al the ‘eading support agencies partici-
pating  he growth; especially HHS [chart
5). In 1981 and 1982 hewever: budget
austerity measures bhidiiaéd support lcvels
tlmt repre»-cnte de(llnes in re.\l ter m-

to $3.8 blllmn in ublﬂg.\tums (ur pergent
4n constant dullars]. This reflected increases
tor all the feading basic research suppart
.iL,_iiLiL‘; with the Ei(i'b’tliiiiﬂL)’f HHS [chart

o]. Hu l.\rgcst INCTCASES were given to

DOD. NASA, and DOE. The budget noted

-

~\|l'~n|u- nt

=Dt bassd on ppropriationsand odher ace
cashight
ten loss

Bt piestniatnd of Bie 1983 bidiet nasy-
el seronath o Federal basu l;v:i'.in‘—}\,iilr;-hv

baslc research by leadlng

support agency

Miilions of dollars -

2,500
2,000 |- «;;_’;»‘
HHgs ,»°
1,500 v
4
" 7;'
: Pt
| _
1,000 |- . o =
. 7;——— L NSF —, - —
' 7;' - \ - _
4
50F X
- NASA
) ~DOE )
pl— v ¢ 11 1)

1973 75 77 79 81 8283
Fiscal year (est)
7‘,—’7

apata have béen adjustead to reflpct only health
and himan aarvicAs programs (without education)
for tiacal yaars 1973-78. _

SOURCE: National Sclence Founduﬂon

s

L

Chart 6. FY 1982.83 5ét§érii ,

. change in Federal basic

. _ Percent .
-10 -5 0 5 10 15 20
T i T T
Total
HHS :
NSF :
DOD

] i

L 1

SOURCE: Nattonal Sclence Foundation

J

the importance of basic research as an
underpinning for advances in many areas;
including - nutrition, agricultural prodUL tiv-
ity, and new technology for defense. 5pace

and energy. :

applled research

Between 1973 dhd 1‘378 Fédéhil obliga-
tions for .\pplxed research rose in real terms
pcncnt I:vcn tlmugh tundmg mnhnued
to increase in ¢ ur(cnt dollar< i C‘dLh ensmdg
"|m’ii-t steady erosion of real support
average annaal rate of chlme betiween 1978
and 1933 was 2.8 percent. The total of
pmp«\«ed npplled research obligations in
1983 was $7.5 billion; 3 percent over the
1982 level.

The é;ftiiﬁ‘iiéd Edﬁéi‘iﬁi déll}i\: level in

vear, DOD dpplxed ,rc:-ea,r(h nbllgthers
have increased considerably so that DOD
now makes up one-third of total Federal
support, ompared with approsimately
one-tourth in thé carlier year. Growth
has been slow tor HHS programs, and
NASA Siipport to applied researili began
s drop alter 1930, dithuugh din incredse
was v pected in1os3, DOE, the othere
feading ~tppistt agenc v, showed Jn obsolute

- ) 5
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decrease in the 19383 budget, retlectmg a

number of energy program ‘reductions

(Lhdrt?]. '

14l

fields of science and

englneermg

Federal obhgatlons for researCh were
expected to reach $13. 3 brlhon in 1983

relatlve increase was approxrmately one-
half the average annual increase for Federal
research support during the 1973-82 period.

The research tolal subsumes seven major
fields of science plus a ""not elsewhere

classified” categor

category covering multidis-
ciplinary projects within a broad tield and
smgle discipline projects for which a sep-
arate held 'ts not speufled in the Féderal

Field h)y Federal research siipport in the

ERIC

Aruitoxt provided by Eic:

1973-83 period; accounting for more than
35 percent of the Federal research tgtal
(table 4). The average annual rate of funde

ing gro\\th of 10.1 percent between f973
and 1982 was the third highest of theseven
fields. The anticipated 1982-83 mcrj:e was
73 percent, however, chiefly reflécting the
limited increase given to NIH bioniedical
research ) o

Engineering. one- Fomth of the Federal
research total, was expec ted to receive an
increase of 1 percent in 1983, compared
with 9.6-percent “average annual growth
during the previous J-year permd PpoD;

the largest soirce of Federal support to

siich research retlected a 10-percen: in-

credse and NASA, next in support as-

percent increase. These increases;as well
as a 7-percent increase in NSF support

were offset by a 40-percent decrease in
DOE funding: o

The physical sciences represent approxi-
mately one-fifth of the Federal research
total: The estimated 13 percent increase in
1983 aver 1982 was the third highest among
the fields. From 1973 tS§ 982 the annual

average rate of growth of 11.0 percent was
secondonly to growth in mathematics and

computer sciences research. DOE and DOD
are major sources of resea.(ch siipport to

“this. fleld

Federal research total in the 1983 ‘budget
The envrronmental sciences grew gt an

1973 to 1932, but were. scheduled for less
than a 1- petcent increase in 1983. This

departure from the earlier trend resulted

from decreased suppert on the part of the

Natronal @ccamc and Atmosp 1er1c Ad-

lrttertor prlmarlly to oceanographlc and

geological sciences.
Social sciences, now 3 percent of the
Federal research total, reflected the slowest

growth-rate of any of the fields from 1973
to 1982—an annual average of 3.5 percent.
This field was also the only one to receive

less support in 1983 than in 1982, with a
decrease of 2 perEent HHS has been the
«chief support agency, th'”Ugh programs

in health care Fmancmg human develop-

USDA and the Department of Labor; both

concentratmg in economics.

O e

6 -‘Jc‘/l U-!J 1 r“;}

Lialily e

ﬁ‘m :

.

Table 4. Distribution of Federal
' obligations for research, by deta.ied
tields of science and engineering:

fiscalyear 1983 (est: )

.[DoIIars in thousandsl

. ~ Total | Share
Détgiléd fields obllgatnons of total -
Tctal; all fields :::: | $13:264:864 |100%
Lifesciences;total . .... 4,735,000 |- 35.7
Biolegical [exci) - I
environmental . 2,124,376 | 16.0
Environmental
_ biology_.......... 222,376 1.7
Agricultural . ........ _ 545200 | _4.1
Medical ... ... o 1,727,855 | 13:0
Lifesciences,n.e.c.” . 115,193 9
tota 3.172.285 | 238
684,965 5.2
336,500 | . 2.5
Chem 143,837 | 1.1 .
Civil_ " 136,148 1.0
Elact g 624, 376 4.7.
Mechamcal 228,946 1.7
Metallurgy and 7 o
_“materials....... .g 314,065 2.4
Englneermg n.e.c.? 703;448 5.3
Physical sciences, total . 2.846.294 | 2
Astronomy ......... 386,078 | 2.9
chemistry ..ol . 532,818 | _4.0
Physics ............ 1,762,371 | 1333
Physical sciences, -
~n.ec? ........... 465,027 1.2
Environmental sciences,
total ............. 1,097,700 | 8.3
Atmospheric. ....... 390248 | 2.9
Geological .:::::: 369,813 2.8
Oceanography .. ... 252,752 | 1.9
Environmental -
sciences,n.e.c.?. .. 84,887 6
Social sclences, total . . . 397,778 | 3.0 _
- Anthropology ....... 14,647 A
Economics .. ....... 148,269 1.1
Political science ... .. 8.432 -1
Sb'c’i'o’logy NP 52,331 4
Social sciences
nec? ........... 174,099 1.3 .
Mathematlcal and q:,;
computer sciences, o
total ......c..eonnn. 356,530 2.7
Mathematics ..... " 149;252 1 1.1
Compdutersciences . . 164,545 -2
Mathematics and - ‘
computer scnences o
nec? .....<..... 42,733 3
Psychology.total ...... 257,986 1.9
Biological aspects . 67155 | .5 -
Socialaspects ...... 117,721 .9
Psychological R e .
sciences,n.e.c?... | ——— 73110 &
Other sciences; n.e.c.? . i'o'i,é'g'i 3.0

e Y
Dala arebased onthe Preidenr s 1983 Dudgel

iNOt alSawhara classihed: To be used for. mulndnscvphnar( propcu

. within a broad field and tor single-discipline projects far which a

soparme field has not been assigned.

SOUFICE Natonal Science Foundation
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Mathematics "and computer sciences
represented 3 percent of the 1983 Federal
between 1973 and 1982 was the highest
of all the major fields of science. The
15-percent increase anticipated in 1983 was
the second largest among the fields. Because
the absolute dollar support to this field

N
Q L

ERIC
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" not raise the share of the total very sig-

‘smallest share of 1983 Federal research:

ot
has always been small; relative to other
fields, the large recent increases still do

nificantly,. DOD; providing approximately
00 percent of the Federal support to this
field, realized increased obligations of 22
percent in the 1933 budget.

Alihotigh psychology commanded the

support—2 percent—this field showed the

Iz

v
o
-/
x
.

R

iargeéi perceni gain in the 1983 budgei—
20 percent: Support to psychology has
increased 8:0 percent per year on the
average from 1973 to1982: HHS and DOD
together provide nine-tenths of the total
Federal research support to this field.
Threc-quarters of the 1983 5?656568 ir-
crease reflected DOD programs; especially

those of the Army and Air Force. -
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section 2.

.
.

, Industrlal flrms make up,. by far, the
largest of the performers of Federal research
apd developmenl and, at the'present time,
comprise the most rapidly growing group
in terms of Federal R&D support. This
séction addresses growth trends of the
perFormmg sectors within the Federal R&D
total. Emphasis has been placed on the
most recent years.

»

the background

Ever sirice World War I the largest share

of total Federal R&D support kas been

directed to extramural performers. In the

1983 budget the share of R&D Punding

represented by extramural performance
reached an estimated 76 ﬁértent or $32.8
billion. :
Federal intramural activities showed
steady year-to-year growth throughout the
1967-83 period with less variation in rates
_ of growth than the other performing sec-
" tors. Ch’éﬁgéé in broad performer relation-
ships have been brought about chiefly by
" changes % extramiural funding. The recent
sharp growth in DOD programs has pro-
petformiers, especnally to industrial firms,
to bring the broad extramural-versus-
mtramural relahonshxp close to that of the
late sixties.when DOD also strongly dom-
- igated total Federal R&D activities: 7
Federal support tq universities and col-

-leges largely spurred by growth in NIH

and NSF. programs, grew each year after

1970; but the amounts proyided were not

- sufficient to raise the extramural share of
the Federal R&D total while industry
growth whs moving so slowly (chart 8).
Since 1981, Federal R&D funding to aca-
demia has leveled off.

]
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. s
federal intramuraf

The Federal Government is the second

largest performer of federally supported
R&D programs atter the industrial sector,
accounting currently for an éstimated 21
pcrwnt ol' the Fedcral R&D total Federal

rate of ml'lanon (mble a] .
There are approxnmatel 700 Federal

-~ 1 Vboratorleq and installations lozated i in. the
orming a diver:-; array of
R&D activities that pertain to agency

missions: Tlus number appears not to have

50 btates

perf

V changed since 1907.7 Activities embrace

basic research; nbplled research and de-
velupment An estimated 57 percent of
the support to intramural performance in

1983 was expected to be directed toward

development programs; r

DOD and NASA

reseax‘ch (Lhart*?]
Much of the Lost of mtramural work is

mostly those of

’S pertéﬁi id;

a

volved with the performance of R&D

projects or, as is the case in agencies such

as NSF, who are responsible for the admiin-

istration of R&D activities. Between 1973
and 1983 real funding for intramural work
has remamed almust constarnt (Lhart 10]

Diiting this period the

numbgr of scientists

and engineers en‘ployed by the Federal
- (_, ernment has Tncreased. by approxi-
mately o percent;® which may indicate that
salaries may have fallen slightly behind

the rate of inflation or that the mix of
personnel has clianged

d

cd

Federal agencies in mtrdmural R&D per-
h)rmance averagmg more than one- half
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Table 5 Federal oblioations for research and development by performer.

fiscal years 1973 and 1981- 83 . A
[Dollarsln miiiiéﬁé] V
Actual .. Estimated
~ . — T — T
; * ’ Average . ‘

- annual | |0 .-

Agency - percent | Percent _ | Percent

o _ — .| ... |<change ... | change ( ) ,‘”5,“:2’“9‘?

o ! 1973 1981 | 1973-81 1982 |1981-82 1583 _| 198283
Total ..o $16,800 |$34.917 | +9.6 |$38%54 | +11.6 [$42974| +103.

Federal mtramural el ' 4762 5;7”25;7 +7.9 9;635 +10.5 . 10,:64 .15.4

2 Industrial firms ... ~ 7731 | 16261 49,7 | 19,212 | +181 | 221443 | +16:8

FFRDC's admii:is ‘ T N L

industr 582 | 1418|4117 |' 1477 | 45 | 1ge2| 24

Universities and colleges - ... 1,917 | 4478! + 1]‘2 4,584 +2.4f 4,720 +3.0

FFRDCS admmnstered by A R B o R :

: - 725 | 1.829 ¥2:3 | 1.890 +33 | 1963 +3.9

578 1.120 +8.6 1,112 -7 1,166 +4.9

_ nonprolfitinstitutions .. ........ , 1§5 55‘:5 +14:1 ‘?9]' 6.5 558 | +13.6
State and local governments . . . .. 257 |- 222} - -1.8 202 - -90 205 +15 .

FOT@IGN .. oorie e 64 340| +23:2 a2 | Y+e 343 -82

' 'SOURCE: National Science Foundation

. performer and eharoctor of work: FY 1983 (est) -

Cha‘R 9: Federal obllg:ﬂm' Ior research and donlopmont by _

ot woteges A A Fagerar) tirm: j"‘-.fmau.mmms_

~X intramural
) 24%

3233 bllllon

Basic

| Federsi intrameral A tlad
U S102 bl - - AL

Basic

&
Applied

Development

. "lncludes o!hov nonprqm lnsmu!lons. FFRDC s ndminlsmod by nonpvom Institutions, State and local govommcnu,
and 1ovengn periormars, o «

binciudes federaily funded ressarch and deveiopment cenfers (FFRDC'S) Emlnlsleraa By !hll uc!or Toa
SOURCE: National Science Foundation
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Chart 10. Trands In Federal .

R&D obllgat!ons to

'intramural performers

>
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2gased S the GNP impiicit price Jetiator with
an esiimale for intlation of 5.0 percent in fiscai
ywjﬁ

research and development during the
19/3 83 period (an estimawd three- fifths
in 1983): DOD intramural fundrng showed
relatively slow growth between 1973 and
1981 (table 6): In 1982 and. 1983 the
indicated increases for DOD wete far.

greater than for any other agency In those

two years, intramural cupportfor all other

agencies combined actually decreased.
DOD intramural activities in the eagly

seventies reflected Fiscal constraints thkt —

were placed on overall défense budgets.
Diring that period the DOD laboratoriés
assumed an increasing share of l&hnﬁlbgy
base work [basic research plus applied
tesearch) ds extramiiral awards were re-
duaed because avarlable funds were drawn

increases. A DOD policy of special support
to tec hnolog,v base ‘programis was initidted

in 1°/o to dlrect f""drng to e\tramural

versities and collebeq lntramural work also

ngt be-

tween intramural and extramuaral research

teams was considered eqpecmlly productlve

_benetlted however: The interaction

in the advancement of the 5tate of the art

of . \\eapnnﬂ technology.

\

Q
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bet\\ecn 1973 and 1976. \dded tunds ere

Jirected to development of strategic and
tactical svstems.

Intramural .1pp‘l1ed reseanh qhowed an
avemge annu\&l gmn of 8.7 percent bet\.»een

annugludeclrne ol' 1.9 percent in th_e,earlrer

. petiod. Increases encompassed work.in such

areas as missile technulogy, ballistics tech-
nology, high-energy lasers,

° ’
5 percent. Applied research has declined

in Clllblld\l\ lrnm a4 22- ’1ercent ko a lo-

: H)me or the the Apr Force dboratorles

lratterspn Xir Force Base {AFB] in Ohno
the Armament Division at Eglin ~\FB in’

Florida: the Wedpons Laboratbry at Krrtw

‘lind AFBin New Mexrco the Flight Test

chemical-

biblb’giml 'd'ef’e'ns"e hml'ea”r p'r'opuls'i'o'ri for’

' pulsron and Htght dynamus and command,

control, and CUmh‘iUﬁltéﬁ’Uﬁ C
Between-1970 and 1983 the average

annual increase in DOD mndlng to intra-

maral basic research was 9.3 percent;

percerit in the earlier
period:"Much or the effort was placed in

the military s sciences—in oeeanography

compared with 3:2

materials sciences; medical sciences;

physical sciences, and-electronics; to name

some leadlng areas..
The current emphasrs on development

was 73 percent, compared w:th an estlmated
79 percent in 1983 The basrc research

B >
&

>

Center at Edwards AFB in California: and

the Rome Air Development Center at
Grittiss AFB ml}l;e_wr ,Y,off?lal?: -
Army laboratories incldde the White

Sands Space Harbor-in White Sands; New

Mex.ico; the Missile Command Eaboratories

at Redstone Arsenal in Alabama; the Walter -

‘Reed Awmy Institute of Research in Wash- ;

ington, D.C.; the Mobrlrtyﬁquiptnent R&D
Command at Fort Bel\@r Virginia; and

Navy l.lbora.ortes rnclude the bunface
‘Veaponq Center in Silver Sprlng Mary-
larid; the Weapons Center at China Lake,
California; the Research Laboratory in
Washrng,ton D. C the Pacrfu Mrssrle Test
Underwater Systems Center at Newport
Rhode Island: and the Air Test Center at

. Pataxent River; Maryland

_ Since 1967 NASA has ranked second
behind DOD in intramural R&D activities.
AN

Table 5 Federal R&D obllgatlons to. mtramural p rformers by leading support

*

. (Dollars in millions]
Actoal Estimated :
Average ,
I : _annual o . ]
Agency percent Percent Percent
’ ~ o | change ... | ,change | change
? - 1973 1981 {1973-81 1982 {1981-82 1983 | 1982-83
Total ..o | §4.762 | $8,729| +7.9 | $9.64s| +10.5|810.164| +5.4
Departmentot Defense.......... | 2,675 | 4.281| +61 | 5286| +235]| 59781 +13.1
National Aeronautics and Space L o S

Administration.o 1111l ... .893 | 1347 +53 | 1.396 +3.6 | 1422 +59

bepartment of-Heaith ar.d Human [ . o . o .
Services;total ... ::iiiiiiiii 1363 872 +11.6 895 +26 935 +4.5
Nationalinstitutesof Health ... |  253.| 63%| +123 | 652| +20| 671| +30
Other KHS .. ... ..ccooeouoo .. 110)| 2sa] ¥98 | 243| 40| 264| e
Deoartmentongrlculture ....... 260 571 +88 521 +1.8¢ 547 +5.1
Aliother agencies ............-. 570 | 1718|" +148 | 1848 w#-99| 1283 171

e

"HEW cata were used minus dataforthe Oftice of Educal.on andthe National Institute of Education

SOURCE. National Science Foundation
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The werde,e annoal. gronth rate (4.3
1973 has not kept pace with
mtlutton and has been the |one5t ot the

Len'] <iive

11] The iricrease tor NASA In 1983 was

only 2

Sorie of the chief NASA facilities are
the Marshall bpace thht (,enter in Hunts-
Alabamas
Space Center in Houston, Te_.\as, the God- -

ville;

-

[

percent over 1982.

Chan 11..Trends in Fedaral R&D obtlgati
performzrs by leading supyort agency

‘Billlons ot dollars

6,000
. 5,000

4,000

3,000
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péf-

Lenter

{Semilog scale)

dard Hp}w thht Center in Greenbelt:
Marvland; the Langley Research Center
in Humptyn, Virginia; the Eewis: Researgh
Center in Cleveland, Ohio:
Kennedv bpace Center at Kennedv Space
Florlda

I Lontrzir.t to DOD
development effort for NASA has been
declining in relattve terms while the research

(2]

[n 1973, the
development hare of the N-\SA intramiiral
R&D total was 58 percent Lompared with
, 43 percent in the current estimates. The
basic research share has grown from 16
pergent to 20 percent, and the applted
research sh,rre from 2o percent to 37
percent. These figures reflegt a decreasing

“emphasis on devélopment etforts connected

with the space shuttle program and an,

increasing emphasis on research ¢ connectea
with the spdce sciences program:

the John E

and the -\rnes Reqearch

the tntramurdl

ns to intramural hhs
HHS has ranked third in intramural
funding since 1907 and currently accounts

{for 9 percent of the Federal intramural

T

T

Y

tbtal The leading group of activities con-
sists ot a diversity of biomedical research
programs conducted at NIH facilities. NIH
accouarnts for approximately 70 percent. of
the HHS intramural_total. The strong
growth in support to NIH programs during
"the seventies; especially to work in cancer
and heart disease, was mstrumental in
producing an'average annual gain in in-
tramural funding for HHS of 11.6 percent
in the 1973 51 pendd Smce 1981, HHS

/< intramur Qe n slrght—anr

These increases reflect a sqrrregghat lower
priority for health research in recent Federal
biidgets as compared with other budget

research areas; such as defense and space.

lntramural reseajerhgl:tw es for the Hﬂﬁ:
Admtnlstratton {ADAMHA] declined
somewhat Petween 1973 and 1976. ln 1977,

SN

3 rtsrng trend began as greater attention
. was given to mental health programs
HHS leads all other agencres in tntra’i

-

NIH alone has supported more tntramqrg!
basic research than any other agency. NIH
basic research activities have been primarily
concerned with tinderstanding the underly-
ing phenomena_related to life processes:
NIH obligationg fot jntramural basic re-
search increased at a\ﬁJ average annual rate

ol i

Fiscal year

SOURCE: Nationai Sci- »ce Foundation

77

adjuste to reflect oniy heaith and human servlces programs {without education), .

81 82 83
_ (est)
President’s.
1984 Budget

of 13.1 percen, betweeﬁ 1973 and 1981.

79 NIH mcreasec{_ 1982 and 1983, however,

were 3 percent each year—less\than {nfla-

tion rates.

By Lomplﬂlson ADAMHA basic re-
Li support increased by 33 percent in

and te percentml983 —far exceeding
1étDAMHA continues to

seLl
1982,
inflation rates.
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place partlcular emp\hqsls on alcoholism
but also conducts studies on mental disease
and rh:urologual disorders d on the
blomedlcal factors in; and health~effects
of, drug abase:

. Basic research and applied research
¢ accounted for equal ?ﬁ‘rveps of the HHS

intramural R&D total In the 1983 budyet—

#o percent: Development accounted for 8
percent. Rates of growth for applied re-
search have been similar to those for basic
research. ,

The major NIH research tacilities are

‘those of the National Cancer in'stitij'te' the’

the,N,atronal lr\stltute ot Arthrms, Dlabetes,
and Digestive and Kidney Diseases; and
the Na’ti'd'ria’l Iﬁstittjté of Nétjroldgi'ca'l aﬁd

of Mental,Health on the NIH campus in
Béthéédé, Maryland.
) ‘%
usda ~
] ,@,55;5,?@?@9,?!5,i,,'“,fi'mﬂfa', research in
cﬁiiiscriplines related to agriculture and for-

USDA tntramural,work showed an averagé
annual growth of 8.8 percent during the
1973-81 period, as compared with a 2-
percent increase in 1982 and a proposed

" 5-percent increase in 1983. .
ARS is the primary contributor to USDA
. intramural research, making up more than

60 percent of the intramural R&D. total
over the 1973-83 decade. The Forest Service
contribijted app'roii'rn'a't'ely 20 perlent and
mately 10. percent

‘For many years ARS research has nearly
all been conducted mtramurally—rn anlmal
and plant production; and in the use and
tmprovement of soil; water; and air: This
research has been ai{ﬁa;: eqhally divided

watershed management; wrldlnFe recrea-
tion; fire control; forest insects and disease:
Forest prodults utilization; and renewable
resources, Emphasis has been placed on
basic, rather than applied, research.

The Economic Research Service conducts

~

7
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Chart 12. ‘Share of agencies’
R&D tota! performed -

intramurally FY 1983 (est))
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©  Chart 13. Share of Federal
_ - intramural R&D obligations by
. selected agaricy: FY 1983 (o5t)
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SOURCE: Natlonal Sclence Founé'&’nan
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research on the economrcs of agriculture;
most of it applied in character:

. ESHA sponsorshlp ot applied research
has grown almost steadily throughout the
1973-83 decade. Overall; applied research
support has grown at an average annual
rate of 8.2 percent for the 1973-81 time-
span. mth less than a l-percent gain in

1982 and only a 3-percent gain in 1983.

- in Peoria;
search Centg in Wyndmoor Pennsylvama

SAG

By contrast,
intramural baslc rt\seqrch show 4 0.3,-
pEicent increase during the 1973-81 period,

pollowed by a 5° -percent xnc rease in 1982
qnd a 10 percent 1ncrcase in 1983 The
related’to \Rb program’s

The chief USDA laboratories of ARS,
out of a total Of 114, gre the Agricultiral
Research Qenter\tn ltsvnlle v

linwis; Eastern Regional Re-

Western Reglonal Research Laboratory in

gional Research Center in New Orleans, -

Louisiana: The Forest Prodmts Laboratory

in Madison; Wisconsin is the lead:ng one’

among /: laboratories of the Forest Servtce

other agencies
The remaining agencies’ acconnted for
approximately 10 percent of all Federal
intramural R&D funds in 1983: The largest
of ‘these include: the Department of the
;Interior with $245 million: the Department
of Commerce with $200 million; BOE with

5148 million; the Veterans Administration

with 3141 million; NSF with $126 mil- -

lion: and EPA;$110 million.

indu;striai firms

Based on the 1983 budget Federal R&D
obligations of $23.9 billion directed to
industrial firms [mcludlng FFRDC $)® were

: e\pected to account for 56 percent of all

Federal R&D performance Lompared with

51 percent as recently as 1981 The total
represented an increase of $3.2 bxlhon over
1982; making 1983 the third consecutive
year that Federal R&D funds to industry

were growmg at a hlgher rate than to any

other performing sector. The growth is

chiefly attributed to development contract
awards made by DOD and NASA; which
sre than offset the: decline in DOE de-

velopment activities.

Industry now accounts for the largest
amount of R&D expenditures nationwide,
and is increasing-its effdrts to stay com-

¢
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.

pemn e thruugh few and xmproved prud
ucts and processes.'© Because of its umquc

tole as the Nation's largest performer of -
3

research and development and the primary
<roducer of goods and services for the
Government, the industrial sector is inra
better position_than other sectors to assume
‘iddi'mina'l R&D 'wo'rk Fo"r F'e'de'ra'l _agencies.
to mdusrrml perform_ers-rbrew only s.llghtly
over the 1973281 period, advancing at an
average annual rate of 1.& percerit, in sharp,
contrast to an averdge annual rare of 9 -6
percent from 1981 to 1933 {chart 14)
Together, DOD, NASA, and DOE will
“dccount for an estimated 97 percent of all
‘Federal R&D funds directed to industrial

firms in 1983, with DOD by far the leading
suttrve of th funds {Llnrtc. IS and Io)

Oblxgdﬂonc for development were ex-

pected to-account for the overwhelming

N\

- - - C o ,,,\\;; e mmimm e el o
BNational Suence Foundation, National Datterns of Science
arid Techology Resowrces, op. it .

e Current dollars

«==« Constant (1972) dyllarsp

Swe®
P L b

,,‘.-4------‘

opment cenurs (FFRDC s) admlnlnerod by xhls -
sector. v
bHased on the GNP Impiicit price deflator with an
estimate for infiation of 5.3 parcent In 1983,
SOURCE: National Scisnce Foundation
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Chaft 15. Share of Federal

: R&D obligations to Industrya
by selgcted agency:
- FY 19883 (ost)

Nnehiaiiliaimuy fuao-n reesarch am! MQQM E
cm(m4FFRDC‘s) minu«.d by mls soctor. .

SOURCE: A E F .

share—89 percent—of Federal R&D funds

prquded to industrial fnrrné in. 1983. This
is onk reason for the size of the large

E‘1ndustry share lehln rhe Federal R&D

berfdrniéni:é rdrdl SEnte develbbnieni is

applled research For each of the three.

leadmg support agencres development

out of 10 of rhe R&D dollars oblngared to

the industrial sector.
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The share of DOD Nthln all Federal

R&D support directed to indastrial | per-

lormers has grown from e2 percent in 1961
to the current 70 percent—the highest since

the late sixties: Opposite changes have.

appeared in the shares provnded by DOE
which; at an estimated 8 percent in X983,
has fallen well below the 19 -percent hxgh
in 19790, .
Between 1982 amd 1983 DOD R&D ob:
lrgahons ro mdusrrlal performers were ex- -
rorgl of $10.7 blllron (table 7 ).VThlis }ncrease
fdlldWéd 5 l’l§é él: 26 pértéhl in 1982 Each

twrce \the average annual rate of increase

of 9.9 percent in the 1973-81 period.

Table 7. Fede'ral R&D obhgatlons to mdustnal periormers by Ieadmg support

[Dollars in millions} .

Actual Estimated ; o
- 4],
ff Average . . -
e Vé'n"riﬂ'él ..
Agcncy percent Percent Percent
change change change
L 1973 | 1981 {1973-81 | 1982 |1981-82 | 1983 (198283
Total .....oooiiiii $8.314 |817.675 +9.9 $20689 | +17.1 |$23.884 [ +15.3°
Department of Defense.. .. ...... | 6,180 10,931  +99 13762:| +25.9 | 16728 | +2156
National Aeronautics and Space _ . B "
_ Administration .. .. ........... 1.961 3.289 +75 | 3,807 +9.1. 4420 | +16.1
Department of Energy .......... 773 | 2,486 | +15.7 | 2,407 -3.27 2009 -16.6
Ali other agencies .............. 440 ' +7.2 713 -7.2 728 +2.2

*For 1973 dalator the Atomic Energy Commission were used

SOURCE National Sc-ence Foundation
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N: \b~\ showed an éstimated lo- perccht

: D oblig. ! d : T I
::(:;feistis:: blzé:i‘ (-tom ‘;b t‘uttk:lnx:t {soz T bltlll:;rn) Chart 17. Trends in Federal R&D cobligations to industrial
Bol fo 4 fk Performers‘ by leading support agency

mllowmg av- pergent increase in 182,
* These increases mmpared with an average
funding increase of 7.5 percent per year o '

trom 1973 to 1981 following a sharp decline gg,%gm of dotlars . : B
trom 1907 to the nudseventies (chart 17}, ' A |
_ The pattern for DOE was the reverse of '

that for DOD and NASA. Based on the

(Semilog scale)

3

1983 budget, the estimated $2.0 billion in 'E
. DOE R&D obligations to industrial.firms 3
was nearly 17 percent below the 1982 level, %
and followed 4 decline of 3 percent in 1982. =
These rediictions contrasted markedly with ;:%“
the 15.7-percent average annual increase 3
séeri for the enerb,y agency over the . ;
1973-81 period. B
ln 1983, 4s in 1967 the sanie share of 1

- DOD R&D funds was directed to indus-
try—o8 percent. In the early to midseven-
ties, however this share was as ﬂlow as ol

+ percent: The Lomparable share for NASA
was 78 percerit to mdustr; in 1967, reachmg
a low of 59 percent during the midseventies
and then rlsj}g again: The variation in
the NASA share is 'accounted for by cycles
inherent igthe erru'?sé of é[ii\}iiiéé ?é]éiéa

A

moon landlng of the late sixties and the i
space shuttle that accelerated in the next - A - d
10 years. Both of these programs required e 3 13
substantial efforts by industrial contractors. X . \?}
- In 1974, the NASA budget reflected com- 200"7_ : . : : ) 4 é'
-~ pletion of the Apollo program and the . 3] ' L
transition to the major initiative for. the R ’5 . ) e ) ’ : é
-Severities, the space shittle. At that time, E - 3
the proportion of the agenicy's R&D funds jeol—1i vyt v o §
accounted for by intramural dctivities, 1967 69 7 n 75 v 7 81 82 83 i
rrrrrrrrr Fiscal year _flest) .4
some of which were in preparation for y —
develupment of the space shuttle, reat hed ' - " - ,%:;'g:g;: _
the highest point of the 1967-83 period—

33 ercent; ilnélud lodnnlry (unaod rmuch tnﬂ dmlopmon( conton (FFRDC s) ndmlnla(oud ﬁy moa 88 -
P SOu . Natiornial Sciance Foundullon )
The DOE pattern also reflects large-scale o 7 oo _ .

qi0
S LS

E)Eégl:aa changes: This agency has always
relied on FFRDC's for the performance of , : : R L R . " L
nuclear R&D activities. Those administered in the 1973-83 period. The amount of DOD and NASA=2also perform "‘inde-

by industry have accounted for almost funding provided by these agencies—chiefly =~ pendent research and development,” or
one-half of total DOE obligations to DOT: HHS, and EPA—has remained re-  “IR&D." This work is “independent” in
industrial firms. Over_ the 1967-76 period markably stable since 1981. that it is conducted by the companies on

the industrial share of the energy agency their bwn initiative and under their own
R&D total was typically between 55 percent -~ - . . . control. A portion of the cast of fR&D is
and 57 percent. In 1983 industry perform- independent research and - recovered by the companies through over-
ance was expected to account for only 51 , development . head charged to the Government on cost-

percent of the DOE total as nonnuclear reimbursable LoﬁtrTCtbwlli Leepmg with

progrdms declined. [naddmon to the R&D cfforts Irxdiuisitry d},r(’ements (is to the r.hare of total Lompany ,
The remaining agencies that provzde : pertorms in direct response to the “needs
R&D support to industry have inade iip 3 of Federal agencies; certain contractors— prmte for Federal reimbursement as an

percent-to 5 percent of the industry total notably those selling goods or services to allowable indirect cost.
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Qompames -wubmxt t0 sponsoring agen-
vies purtfolios of R&D projects tiiat they
have plinned in areas related to lhelr
pritfary R&D and procurenient contracts.
The agencies review edach project a and decide

_ whether the work is appropriate for Federal

reimbars®nent undey the IR&D program,
basing decisions on the relevance of the
work to the sponsoring agencies’ R&D
missar
Pay
substaritial. In'1981, such payments for
the first time exceeded $1 billion (table 8).
Ali’ﬁdéi éll SlitH Fdiidiﬁg is iii'éiiidéd by

ents to contractors for IR&D are

00pergent of e l@tal since 1972.

The Government has three major ob;ec-
tives for the IR&D support program: to
create an environment which encourages

development of innovative concepts for

" defenze ind Space systemis and eyuipnient;

to develop technical competence in con-

 fractors 50 that they can respund competi-
“tively to requests for proposals; and to

4

i:B‘ritﬁbUfe id thé éCbﬁbﬁ‘iit Sfdbilit? Uf i:dri-
todevelop a broad base of pr(yducts
Therdrollars provxded For IR&D are not
separa@ly identified in the Federal Funds
survey, alkhough the funds are included
in DOD and NASA reported totals because

. IR&D reimbursements are provided

through payments associated with indi-

"vidual R&D contracts. IR&D amounts are

also covered in reports. that companies make
to NSF but are included as part of overall
R&D expenditures.'?

uni,vérsitiés and
ccneges

Umversmes and colleges acgounted for

11 percent of total Federal R&D obllgatlons :

_ iy
.
.

“See Defense Acquisition Regulations (formerly the Armed
')!:[wgeﬁ Procurement Regulations), Section 15-208 35, and
U.b. Department of Defensé Instruction 5100 oo! Janjary

7. 1975, and December 8, 1970 for a detaled descriptidn ot
. |nJ rermbursement guidelines tor, IR&D eiforts. For hddi-
Imn ] -nhnmdhun u,;.ndmx Fldl ml IR&D see l).n:

Acher, Independent R&D  Key to Technologic, 3l L,ruwlh

Defense Sush LS Muriageminit Rlvu'zu \ul 3 (Winter I"SO] F
7 "n L)

sum h .nnr Det ! upmulf, De ense Hv~luns \hn 1},. me m
< gh.nzl Detense Documentation Center. No ADA 013302
Muay 1073

3Gee National '::txcnu: Foundation, Research and Devel-
opment m imdustry, 1980. Fronds, 1980 Screntists and Engi-
wers, Jameary_ 1981, Detaled Statistical Tables (NSF 82-317)
{Washington. D 1982)
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The 54 7 billion direc ted

ts the dmdc'mg ector was 3 percent hlg,her
than the 1982 level (table 9}, The chiief
reason tor lhese lmwr browth rates was a

_ Table 8. Expenditures for IR&D *

renmbursement by DOD and NASA to

major contractors

[Donars in millions]

espeoially for NIH.

- fore. has o strong mHueme on trends in

Year __DOD | NASA Total
1964 .*.... %] $ 270 $ 50
1965 ........ " 274 61
1966 ........ 315 69 .
1967 ........ 369 58
1968 ....0... 310 61
1969 ..... 468 43
1970 - 436 44
1971 ... 354 41"
1972 00000 392 40
1973 ... 441 38
1974 - 467 39
1975 ... 501 40
1976 . 544 41
1977 ... 598 46
1978 ...... 643 49
4979 ..., 715 54

380 . ... ... 812 57
1981 jest.] ... 1.023 66

SOURCES De'en-,o Conlracl Audn Agency (DCAA) and NASA

unpusthshed data.

»>

-

HHS accoiints for
appiosimiately one-half of all Federal

stipport to thie doademic sector and, there<

overall supporz (chart 18]

i
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';e.ﬁaa of Federal

Chart 15

by selected agency:

FY 1983 (est)

bt S

o e ANtRAALT

e

sbpport égency fiscai years 1973 and 1981- 83

ﬁ[ Vol e [Dollarsin mnllnons] - Co
P4 N ) &
} - A —
. 4 i Actual - Estimated
. ‘ Average
- annual N : _ .
: Agency = percant Péercart Parcent
N e chanhge ... | change | chanle
1973 1981 }11973-81 1982 [1981-82 1983 | 1982-83
Total ... il $1.917 | $4,478 | +11.2% | $4583 | +2.4% | $4,720 | +3.0% "
Departméﬁi of Health éﬁa Human o o N o e - .
Services .............ii ... “ 881 2,185 +12.0 2231 +2.1 |, 2,285 +24
National Institutes of Health 761 1,984 | +12.7 2,054 +357 2,100 +2.2 -
OtheérHHS ... ... i . i 120 201 +66 177 -11.8 185 +4.4
erartmgntofDéié’riéé,. e ~ ., 264 573 | +13.8 677 |~ +18.2 797 +17.7
National Science Foandation ... 374 702 +8.2 697 -7 748 +7.3
Department of Agriculture . ...... 94 243 | +126 266 +9.5 267 +.5
DepartmentofEnergy’ ::........ 83 300 +17.5 269 ;104 254 -5.6
National Aeronautics and Space o o - . '
Administration % ............ 111 184 +6.4 191 - +4.1 191 .-
Allotheragencies .............. 169 291 +7.1 252 -13.6 178 -29.3

! for 1973 daia ;or ;;-e Alo-mc E;aréy éémmissuon were useci.

SOURCE Hanorat Science Foundation




Constant-dollar gains in Federal support

were registered between 1973 and 1930,

~followed by yearly declines through 1983
fchaft 19). HHS had made the greatest
contribution to the growth until 1979, but
thereatter the rates-of increase slowed
markedly. After 1980, the increased l'unJ‘i
ing provided by siich agescies as NSF
NASA, and DOE dropped off: DOD was

“rthe onlv agency shuwing increases ahe‘ﬂ
of inflation’ :

The deéclining support trend for DOD
conhnued until the ””dseventxes but in
the mearitirme HHS and NSF support to
universities and colleges was bhowmg

e

»lmportant gairs: NiH received large in- -

creases in funding and much of the funds

were directed to universities and thexr
assaciated medical schools. NSF picked t:p
grants from DOD and other mission-
oriented agencies as a result of the Mans-
field Amendment o the 1970 military
procurement authorization; restricting
DOD to the support of research projects
that had a ““direct and apparent’* relation-
ship to specific military functions and

Chart 19. Trends In Foderal

R&D obilgations to universities -
and collagos B

o

Bililons of doilars. .
5 i
K

2 _.-----;.-’ . h
1 == Current doliars

«==a= Constant (1§72i dollars?

T S S S S S N |
1973 75 77 79 818283
Fiscal year - (esty 4

Pranlcom{ ®

- 1883 budget '

jued on. mo GnP lmpllcu prlco doﬂalgy ngn an eat

mate for inflation of 5.0 percent in fiscal year 1983,
SOURCE: National Sciance Foundation
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dgLQ'_'lertCLrnr 1‘(%-;#4 poru:nt nl’_thu;u;\; ort

vldmg xlnppork to b%u rewearch at rates :
dbead ot inflatio: ot 20).

<otal; DOD For 17 percent. and NSE. tor Within the total ot R&D suppnrt to tite
lo percent. academic el tor, research hayg dlways far
In the late seventies, all the leadmg R&D Dt !hud deve Aopnient. In 1983 an esti-
suppuort- d;,emu."- provxded intreased h..1u- mated 83 percernt ot mtdl Federal R& D)
to acadeitiia. party reflecting - the Gov- [ =upport will be in the furin of resea”rlh~
ernment policy, establhhed in 1977 pro- and an eutmmtei 58 ‘percent in the form
_ : T of basic research l-ur most agencies tlw
UL S comdress, Secoon 203, Datle 1T L 0110 Nbhiary em l 3 l\ ' ”
Urodoieméent Xizthonzanon At ot Piscal Yedr 1070 [NOveri rts{d“’ 1 lOﬁ\”(\ T it Inakes Up virtua Y
bt 12 1909] zhe entire R&D cominitment; only DOD
N ey
Chart 20. Trends in Federal R&D obligations t2 universitles and -~
- B collages, by leading suppoct agency )‘5
. {Semiiog scaig) ' "
t . o
Millions d¢ dollars - e , z
3,000 s /.
: i
2,000 | _gmm——T -
. -
- _ 7”
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Fiscal year _ (ost.
| T ——
President's.
1583 buadget
'Data havo bagqujuﬁgggqgo ra!larl orﬂy haanh Jnd humu; so;;v-ces pvograrns (wlthoul oducallon)
SOUHRCE: National Sclencs Foundaton
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Claitis a reseanh ~Imrcra? jd\%.- as ol pereent
in 19&3 {chart 21). Fu’( l" HS the share is
o2 penont [hese o agendies provide
almost all the developmgni support dire ted

- to universities and colleges. )
The trends in runding toH’ot.nl §u~.e.1th
\upport partalle}hose fortotal R&‘D Sup-

g Vs
g . .
4. _ L
Chart 21. Research as a share |
of sgencles’ R&D total for -7
unlversity and college

& performers: FY 1983 (esti |

P S S -
SOURCT. Naticnal Scisnca F atiori: .

[, .

puort n.ﬂh tln ¢ hiet dl“t‘ll“nLL that NSF
riiikerwetond behined HHH (NI, followed
by DOD (tab Ielﬂ] o

fields of Scnence and
engmeermg

Based on the 1983 bu d\,c \,nmth in_
Federal R& L support io avademia large dy
depans on DOU prograims, with thie

e \*u}t gain in basic Tesearch to be realized

FronpNSF support. The 1983 budbet stated "~

ha peudl emphasis was given to strerigihi-
n esearch in the 'Why‘:lL[ll scienices

asic researc
af dengmeermg

The budget also utcd the need to main-
tain a strong national research et fortinall
scientitic disciplines to provlde for advances
in health care, Autrition, and agmultuml
prodiictivity, ond new techinologies for

detense, spite, .n*ﬁ ety i[ pnmte dg ut

th.\t Tesedrt Iu r~

basic rusedrah portormed natlon‘\lly
Even th’n’ugh the NbF increase in res ,' Y

the rate of xntlatlun in 1983, the .\ntlupa'ed

— e

MOthice of Mang hlllhnl and Hu-i\‘t *-pulll Analvas
N K-n arch and Develojunent, T “ml(du! the Umlul
Shites Gobernnrent, Fiail Year i933 [Washington

Do s

Tabie 10. Federal 'réééé'r'ch obhgahonc to universities and colleges, }

by leading support agency: tiscal years:1973 and 1981-83

[Dollarsm mulllons]

Actual Estimated
Average
o annual - L
Agency percant - Percent Percent
. ___. | change | change change
o | 1973 1981 | 1973-81 1982 [1981-82 1983 11382-83
TOWl « oo $1.691 | $3.920 | ~11:1% | $3,997 | +1.2% | $4.130 | +33%
Department of Health and Human - - L
SEIVIEES [ 1iliiiiiieeeecaien 792 | 2,000 | +123 | 2,049{; +25 2.104 +2.7
Nationalinstitutes of Health .. 684 1,813 | +129 1,883 [ +3.9 1,927 +2.4
Other HHS - ... ..o ooe 108 187 | 471 166 | g1 177 | ¥63
Mational Science Foundaton ... 370 698 | +B.2 697 R 748 | +7.3
Department of Defense ... ....... 161 383 | +107 409 | +12.8 489 | +19.6 -
Department of Agriculture ... .- 94 240 +12.4 263 +9.4 264 +.3
Department of Energy' .. ........ 79 248 +15.4 241 -2.8 242 +.5
NatlgrlaLAeronaullcq and Space __ I B - o
Administration . ............ .. 80 157 +8.7 158 +.5 158 =
Allotheragencies - ii,.......... 115 | 214 | +8.1 179 -16:1 125 | -30.5

£, +973datalor Ihe Alomic Energy Commission werd used

" SGUACE Natonal Scence Foundation
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unull\ of T perient was far less than the
anticpate N \,m\\lla o 20 pervent tor DOD.
[nonstant Jdollaes Al uther major support
Sweiies showed deidiies

Cledardv, a DU inipact could be e \pcu tod
i Slppurt 1 s fie Jds of <cierice WY luL]
the gredatest gadiiis amiong all dgencies in
recearc v stippor in the Dn.,lmo\ POD has
been increasing its share of hm.er.)l support
to all wiajor ticlds of ~cience (table 11).
The 1 3L) <Jire ot all research \upported
dat tniv mxmn\ and u)llegr-s Was 9 percenl in.
{980 ang an estimated 12 peraem in 1083,

[ 1083, DOD support to engineering
iticredsed o 43 pnuent of the research
total mmp.\rcd with 33 pclgenz in 1780,
For environmental sciences the estimated
DOD <hare in 1983 was 22 perLent versus

8 percent in 1980, and for mathematics
and Lommllv colences, So percent versus
11 percent i 1980

Paychology also showed 4 wl;,mhg.mt
13O0 <hare wnerease, ta 18 percentin 1983
compared. with 14 percent in 1980.

Lesser DOD impacts on .\de(‘nllL fe-
~earch were indicited in the life sciences. the
physical stienves, and the social sciences:

fffaé;é’

Federally funded research and develap-
ment centers (FFRDC's) exist to perform
or manage research and development for

Foderal agencies. The tenters typically meet

~

a set of partictilar R&D needs of Federal

agencies or, in soitie indtances, they provide
major nahonallv utlll/ed reqearch facilities at
universities. Each center is administered
by an industrial tlr'”' a umversxty or
university mmomum oran mdepcndcnt
nonprofit institution. Lurrentl) there are

34 FFRDC s The FFRDC's differ from

Federal laboratories in that FFRDC's. are -

predominantly staffed and operated.by ¢

contractor employees while government

employees staff Federal laboratories.
In 10'%3 FFRDC's auounted for nearly

R&D tunds {table 17j The agency pro—

I ajorllv of R&D f""d% to

N/\S A .\nd VRL .uu)untcd for 5179 mll
lion aiid $171 million, respectively-.
Unlvur\ltv-.\dmlnl\tered FFRDC’s
fL‘(L‘l\’L‘d an ustlmdtu $2.0 billion in R&D
Federal Government in
1&:5; _.‘ppm\unutclv anc-half of all R&D-

+



~

Table 11. Comparison of total Federal and DOD research obllgatnons to

universities and colleges by major field of science and engineering:
tiscaiyears 1980 and 1983'

(Dollarsm millions]

Table 12. Federal R&D obhgahons to
FFRDC s by administering sector

and agency: fiscal year 1983

|Dolldrs in millions |

1980 - 1983 estimate
bopshare | 0OD share
Field of science Federal _____|of Federal Federal _ __ | ot Federal
total DOD total total 00D total
Total 534636 | $3127|  9.0% | s40064 | s4se7|  122%
Life sciences . . 1.984.7 28.0 1.4 2,267.7 489 2.2
Physica! scienc- 461.0 51| 120 5930 | 834l 14
Enginee: ~g. . ...... 323.7 124.0 38.3 3926 175.4 447
Environmental sciences 297.0 52.8 17.8 300.6 86.7 222
Mathematnc.. and o L o o
compater sciences 946 38.7 40.8 168.6 947 56.2
Socialsciences........ 137.8 .8 _.6 124.1 1.6 1.3
Psycnology ........:.. 89:4 125 13.9 99.7 17.8 17.9
Othersciences.n.6.c.? . | - 755 8 1.1 603 | 3 8
‘includes USDA 665 DQE HHS NASA and NSF FAesearch obligations o' * ~u agencies to universities and coileGas reprasent approxi-

mately 95 Dercent ot tha Faderal total 10 that §aétor in 1980 and 18873

Notetsewnure classihied

SOURCE National 5c:ancs Foundation

obhgauons to FFRD(_ s. This compares
with appro\nmatelv $1.4 billion provided
to FFRDC's admmlstcred by industrial
firms. and $558 million provided to those
administered by nonprofit institutions.
Since most FFRDC's are sponsored by
DOE: the funding growth of FFRDC's

has been largely reflectivé OF trends in

rundlng of that agemy ks Lhart 22 indi-

cates

admlmstered FFRDC ha\«e mcreased
primarily for work in nuclear-related

weapons R&D activities,
Although all of the FFRDL 's conform

to the same set oF dennmonal cntena there

“order to hlghllght these dlfferences the

centers have been grouped into four cate-
guries accordmg to their primary activity:
Research laboratories, R&D laboratories,
study and analysns ceriters, and system
engineering/system mtegratlon centers.
This treatmerit; which is presented here
For the first time; permits a clearef and
more accurate appralsal of the natore of
their functions: The categories are defined

in the technical notes section and centers

are listed by mtegor» in appendix B. The

Jata are based on FY 1981 information;
he latest dalc h,r \Nhlkh data for individual

ERIC
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The largest group, "R&D laboratories;”
consists ur 21 of the 34 Lenters wlth

cmmzz Trsnds in odé’rii '

PATWRT I LIE T

PN

L
SO

o]

Nonprom .
administered
ob— 1 . 1 1 1}
1973 75 77 79 81 82 83 ;!
Fiscal year ~ _ (est) ~
Pragident's
1963 buagst

L eann

oty

_ FFRDC's.
administered by-—
Agency .| Indus- Other
FFRDC|Univer- | trial]. non-
total| “sities | tirms|prolits
Total ..... $3.963| $1,963 [$1,442( $558
Department of S
Energy' ... .. 2,627 1,414 1,158 55
.Department of o B
Defense . .. 837 244 118] 474
National Aero-
nautics and
Space Ad- L L
ministration 179 173 — 1
National
Science
Foundation .. 80 78 .2 {7
Nuclear
Regulatory o o N
Commission . | 171 28 129 14
Department ot
Health and
Human
w Services . ... 53 17 34 2
Department ot
Transporta- .
tlon.....:..: 11 — — 1

Administration
within the Depanmem of Commarce
L ess than S500 thousand.

SOURCE: National Science Foundation

true of only one other group, system engi-

neermg/system ‘ntegranon centers; This

group distinguishes itself from the others

by its concentration on applied research

and technology and on development and
testing programs. All but two of the "R&D
laboratories”; DOD's Lincoln Laboratory

and NASA's Jet Propulsion Laboratory

{JPL], are sponsored by DOE and it is in

thls group that most of DOE s FFRDC s
part, multlpurpose laboratones supporting -
two or more programs and consisting of
large multidisciplinary facilities. They have,

-as.agroup, broad capabilities in the phys-

and life sciences,

ical, chemiical. -nuclear,

and in hutlear electrlcal and mechanical
br'a"ri(hes of engineering. There is a heavy
concentratlon in activities related to national
security. energy research and technology
and; in the case of JPL; exploration of the

BIST COFY AVAILABLE 19

Lo g




solar svstem They have at their disposal
aOwide aras pr najor rescarch and testing
cupport equipment and ijrii/’i; developed
eneRAIe Progtanie Tor making their facilis
ties avilable to the saientitic and technical
community.

The nime centers tumprmng the
group concentrate on

e
Search Liboratories
resedarch dctivities, parmularly basic re-

“searcl. and generally each is active in only

ont partn ular 0 lentmg darea. Thclr diverse
""" atmos-

'Pll(’l’lk rcw.\ruh lubh erergy physus and

basic cancer research: The total budget for
these centers in FY 1981 amounted to $283
mlllmn with individaal center oblrgatlons
ranging from approximately $2 million to
$120 nullion. Six of thecenters are NSF's
FERDU « [pnmarily astronomical facilities]
which account for only 25 percent of the
group « total obligations, whereas DOE's
two centers. Fermn National Accelerator
Laboratory (Fermilab] and Stantord Linear
“Accelerator Center {5 SLAC) account for 65
percent. Most of the centers have major,
and in some instances the most advanced,
}aulmcs avmlabrc fijr Uée by the étiehtifii:

optml telescopes at Kltt Peak National
Observatory, and the 1,000 foot wide radio
telescope at the National Astronomy and
fonosphere Center:

The studies and analysis’ centers are
involved exclusively with analytic activities

and do not uhlrze any laboratorv related

wltlr mlllmr_\' operalrons, strategres, tactlcal
development. technologies and Forceé struc-

ture. Thév carry out operations research
systems analyses and other research activ-
ities involving technical and economic
analysis which are.used as a basis for policy

decisions in plannrng, management, re-

’
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ration

‘The

NTHUIN This group Had the \m.lllest over rall
budget ot the four groups, $44 million,

and consists of three DOD centers: the
Navy s Center tor Naval Andlysis, the Air
Pro]ed Arr Forw and the Ufﬁge

h)ru“

Defense \nalvals
‘Syster cnbmecrmz,/H\'chm integra-
ceiiters dl~»o lmludc oniv DOD

ard the €3 Division of MITRE,
imbined budgets of these centers
amoarnted to $295 million in FY 1981 the
second hrghesl of the Four groups: Their

main areas of concern are with military

space activities {Aerospace) and electronic’

communications and mtelllgence {C“) They

provrde general sySlems englneerrnb and

hl),n-:, qnd supervr ion ,of system testing.
Aerospace is particularlrgoncerned with
'p'rij'vi'di'rig L'ériifitdtibri 6 reédiheéé Fdr
vehlcles, L“ ,MITRE,, with the development
and acquisition of tdﬁiﬁiéﬁd control,

communications and intelligence systems.

Between 1973 and 1979, there has been
4 ralrly regular increase in the overall
FFRDC share of the Federal R&D total,
ranging from 9 percent to'11 percent. Since
1979, however, there has been eviderce

of a slight but continaing decline in the

“FFRBDC share: Despite this decline; the

growth rate in FFRDC obligations between
1973 and 1981 has compared favorably

with the average annual percent increase

.in the Federal total, 12.3 percent compared

to ¥.0 percent, in current dollars, and 3.8
percent compared to 1.4 percent, in con-

&ijll:iré Wiih ihé exception of the
: " centers, since 1973,
the uther three groups have shown a
relatively steady increase in their level of
support; in FY 1981 they were receiving,
in current dollars, more than twice the

Htant

“level of 1973 {chart 23). The average annual
percent changes tor “research labora-
and R&D laboratories” . which

largest increases, were 13.4
and 12.7 percent: and for “system engi-
neering/system integration” centers, ll.o
Although the “studies and
analysis’ centers hive shown an increase
in sipport sirice 1977, they are still below
their 1973 level.

tories
<howed the |

percent.

L]t

ety System enginasring
system: integration centers 2
. @

Study and
analysis centers
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In 1963 955, and 1968, and annually
sinice 1968, data have been collected on
the geographlc distribution of Federal R&D

funds. The data are based on agency award
reccsrds compiled after all funds for a fiscal

year have been obligated. Geographic data

were not yet available for 1082 and 1983
when this report was_prepared. In 1981
the nine agencies participating in the
geographic portion of the survey's reported
a total of $33.7 billion in R&D obligations,
almost 97 percent cf the Federal R&D total

in that year. These agencies also reported .

$1.5 billion in R&D plant obligations.
~ Data were reported on a prime contract
basis, although additional data were ob-

iéihéd fidﬁi NASA on the éffétté of fi'rs't- ‘

data mdxcate th)at when’ subcontractihg is

mcrease m share of the R&D total as a
result of funds subcontracted out of Cali-
fornia, the largest recipient State: Some

}change in rankmg occurs, bat the same

States remain in the leader group:

In 1981; every State and the District of

Columbia received Federal R&D support.”

California received the greatest amount—

$8:0 bxllxon South Dakota the least

intenm Tmnspormhun and Hc.xith and Human Services;

lhe Environmental Protection Agency: the National Aero-
and bpau‘ Administration: and the National Science

Office nf Proc uremenl Annual Procurement chor! Fzscal
Year. 1981 (Washington. D.C, IQBI)

"Fur purpuse< of this analysns the District of Columbia. -

K3
Q
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in Federal R&D obhganonq {chart 24): In
1981 for the first time, New Mexico and
Washington received Federal R&D funds
of this magnitade: Since 1979, the first

six of these States; plus Pennsylvania and

@hxo have remained in the $1 billion- or-

more category. .
the:leading
states

The 20 léédiﬁg States i&éiVéd 87 percent

_Mountain
($3.0 bimon)

Conitw OAEDTA

Paciflc R
(9.2 billion)

($1 7 bllllon)

SOURCE: National Science Foundation
’

29

west North Central
($1.8 billion)

awards in 1981, and each received at least
1 percent of the Federal R&D total (table
13) These 20 States, with very few excep:,
tions; have cohmstently beer the leaders
for the 19 years that geographic distribution
data have been collected for Federal R&D
obligations. They are States which offer.,
established industrial R&D capabilities or
tdﬁiéiﬁ Fédéi’él iﬁii’éﬁiﬁi’él iﬁéiélléiiéﬁé or

’.wlde range of well dcvelomd research and

technical specializations. The leading 15
in 1981 are shown in chart 25.

California has received the largest share
of Federal R&D support each year since

New Enigland
(s3.2 bilion

East North Central
(82.3 billion)

~ Atlantic
Y. ($3.4 biilion)

South Atlantic
($7:2 billion);

~ £ast South @
.- Central .
{$1.7 billion)

ii biltion or more




Table 13. Percent di str:but:on of Federa! R&D pblxgat!ons to the 20 States

|Dollarsin mllhons]

State 1971 1975 1980 1981
Total.allStates :.............. $15.240 $18,549 $30,477 $33.727
, __Percent distribution.

California .. .oooeeeeee 1 %i8% 26.1% 23.2% 23.6%
Maryland ........00 oo 79 87 - 8.5 8.3
Massachusetts .................. 5.8 6.6 6.8 72
Fiorida .......... P ;5.8 1.3 4.3 4.8
NEWYOrK . ovveee e 7.3 5.7 4.8 46
T,‘?,’,‘,'F‘,S,:,-,,r,-;,-----~?‘-???-3?33313? 39 3.8 3.9 3.7
NewMexiCo .................... 3.0 3.0 31 .. 36 .
Virgitia Lol 2.8 3.9 34 | T a3
Ohio ... e 34 - 32 ] 35 33
Pennsylvania ©.......... . 3.6 \m é E ) 35 3.2
Washington ............c.oco.... 37 7 3.1 3.1
DlstnctofColumbva e 31 31 26 2.8

. ennessee ....... e 1.2 1.7 2.4 26
Missouri ....... e PP 3.9 i.8 28 2.4
New Jersey ........co..oooooii S P 2.4 2.4 823
Colorado .. ... 17 1.4 19 19
WiNGis ... iiiiinil 1.6 20 2.0 1.7 .
Alabama ............c.eiian. 24 20 -~ 1.8 1.7
Connecticut ... iliiiiiiiiiil 1.0 1.5 15 . 1.4
Kansas .. ... vvvininiinanaennnn 0.2 0.2 \ 1.2 1.4

AllGIHET SHEtES' S Tiiiiiiiii . 11.2 10.7 - 133 _ 13.0

"Includes outlying areas and offices abroad.

SOURCE: Nationai Science Foundation

such_data were first collected in 1963, when
{ '(illl'oi'ni(i accounted for 35 percent of thie
total allfornm s share has never been

percent in 1981 THiS St;ite has the largest
concentratlon of aircraft and derospace
firms in the Natlon as well as a heavy
concentration of electronics firms,; indus-
trics that recexve large shares of DOD and,
NASA contracts. The $8:0 bllllon directed -
to California in 1981 was a 12- perient

increase over the previous year; and hlgher
than the 9- percent average annual increase
For the 1971-80 period [table 14). The major

to lncreaqed DOD contracts to industrial
performers in the State.

For Maryland the share- of-total has
increased since 1963, when it was less than
o ﬁercent toa hl}Jh in 1980 of 9 percent.

8 per;ent. The 52.8,bllllon dlrected to
Marvland represented a 7-percent increase

- over 1980, two percentage points be low

the previous 9-year average annual rate:
Maryland has always domifated in terms

- of Federal intramural R&D obllgatlon';;

E
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w1tlx |ntmmuml performers accounting for
just under two-thirds of all Federal R&D
support within the State. The preponderant
Federal intramural supportis related to

the iumerous Federal R&D installations
located in Maryland, some-of-the largest

ot whlch are opemted by DOD HHS, and\ ~at Eglin and Patrick Air Force Bases; both

Center (DOD], l:dgewood,Arsenal Lab—
oratories (DOD], National Institutes of
Health {HHS], and. Coddard Space Fllght
Center [NASA]. Other Federal installations
are the National Bureau of brtrarndardrs
{Commerce) and the Agricultiral Research
Center [USDA]. »

~ Massachusetts, Wlll] SZ 4 billion Federat .

R&D obligations in 1981, has ranked third
in receipt of such funds since 19,7,%,,314

has commanded approxlmately 7 percent
of the Federal R&D total since 1978. This

Staté'is heavily dependent on DOD con- ~,_performers and their related FFRDC’s and

tracts to industry, which accounted for 48
percerit of the Federal R&D total for
Massachusetts in 1981. In fact; DOD R&D
support to all performers in Massachusetts
accounted for 73 percent of the Federal

R&D total. FHHS, the contributor of the

second largest amount of R&D Ffunds
within the State; primarily supported
aniversity and other nonprofit performers.
Both BDOD and NASA also provided sig-
mificant shares of their R&D support to
mii'\ié{;iiié* (iiid colleges in tlie Staté dnd
over the plcvu)tls vear. Tlte 18- percent
increasc in otal Federal R&D obligations
to Massachusctts, 1981 oy er. lkft%O was
significantly higher than the 10 “percent
annual d'v’é'?’,’é of the previous 9 vyears.
This 1-ycar4ncrease was almost entirely

attributed to increased DOD siipport; in
particuldr, DOD contracts to 1ndustry(f
Maszachusetts also has a large number of
universities with extensive research capa-
bilities; DOD and HHS both Lave made
consistent use of the universities’ complex
of talents and skills.

~ 1n 1981 Florida, for the first time since
1977 ranked among the flve leadxng States;
although in 1973 it was in 4th place in

rec elpt of Federal R&D eupport With $1.6

penent, attributed primarily to a $121
mllllon merease from NASA and a $177
share-of-total was 5 percent. DOD ,and,
NASA uccounted for 92 percent of all
Federal R&D obligations directed to this
State in 1981.

Ninety five percent of the Fedeml total
perlormancc Most of the intramural activi-
ties have taken place at the Kennedy Space
Center in connection with NASA 'space
transportation systems develcpment; and”

wntlun the site of the Eastern Test Range.

Increases over 1980 in D@D and NASA

stpport reflect inc reases in ongoxng pro-

z,r'a'm's suclt as space slmttle transporta-
weaponq testmg
New York; with almost $1.6 blllton in
1981; also received 5 percent of the Federal
R&D total. The o-percent increase over
the ibtid level was twice the annual average
"""""""" 9 years.
Aijﬁroxnmately 47 percent of all Federal
R&D obligations were directed to 1ndustrxal

another 29 percent to university- -and- college
performers. DOD, HHS, and DOE were
the prime support agencies, DOD concen-
trating on industry, HFS on universities

and collebeq, and DOE on FFRDC’s ad-
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Table 14. Federal R&D obligations by geographlc hivision and State for = ~~
: selected years - )
{Doliars in millions] ' .
- T N
) Average annual Percent
N L . -, |percentchange change ’
Division and State 1971 1980 1'97?;'8’0 B 1981 1980-81
Total; all States - | $15.239.8 $30,477.3 B.0% | $33.7265 | 10.7%
~Pacific .............. 4.004.9 8,272.8 84 92208 ‘| . 115
Alaska ............ _ 582 . 4255 .3.5 51.8 | B9
California ...... . 3,295.4 7.138.0 9.0 966.0 - 116
Hawaii ...,........ 38.3 426 - 1.2 17.1
Oregon ........... 419 979 - 949% ; 79
Washington ....... 571:2 . 1,047.5 10.1
Souith Atiantic ........ 3,224.6 80 . |. 72383 12.6 _
Delaware . ... ...... 13.0 54 4 _ 259 245
District of Columbia 478:2 . 6.0 ©° 9323 15.5
890.4 45 |y 16380 | 235
_ 788 89 195.0 14.8
1,201.2 8.9 2,783.4 7.3
82.7 11.9 259.8 14.2
234 15.8 96.1 . 9.8,
Virginia [ Cl.ool L. 3239 10.7 1,160.5 9.3
West Virginia ...... 321 18.9 151.2 -5
Middle Atlantic : i 24135 3,260.0 33 3,416.0 18-
_NewJersey ...5. ... 7451 7294 -3 7754 63
‘NewYork .......... 1,119.4 1,471.2 31 1,557.7 5.9
Pennsylvania ...... 548.9 1,059.4 76 | 10829 22 .
New England . ..... . 1,148.8 2,814.4 10.5 3,196.0 | 13.6 -
Connecticut ... 1. .. 149.9 * 470.3 13.5 485.0 31
Maine............. _13.6 _ 259 7.4 24.4 -5.8
Massachnﬁétts ..... 887.0 2,068.7 9.9 2,430.6 17.6
New Hampshire . 340 50.2 4.4 54.8 9.2
Rhodelsland ...... 505 1499 12.8 182.5 21.7
Vermont .......... 13.7 21.5 51 _ 18:7 -13.0 _
Mountain ............ 1,127.4 2,568.2 9.6 3,016.4 175
Arizona ........... 88.7 334.6 15.9 367.7 9.9
Colorado .......... 264.2 573.7 9.0 6328 103
Idaho . ...... .o 75.3 1477 7.8 119.5 2191
Montana 178 45.7 11.2 454 =7
Nevada 159.0 2145 34 . 263.0 22.6
NewMexico ....... 458.7 954.2 . _8.5 1,224.1 28:3
Utah .............. 55.8 243.9 17:8 305.7 25.3
Wyoming.:.:ioooo |l 81 | _.539 23.4 ~58.2 8.0
EastNorth Central . 1,121.7 2.316.2 8.4 _ 23493 14
Hinois ............ 2491 599.9 103 572.6 4.8
Indiana ..o 746 162.4 9.0 170.1 4.7
Michigan .......... - 187.3 3775 8.1 357.2 -5.4
Ohio .............. 518.1 1,054.7 8.2 2 1,117.2 5.9
Wisconsir ......... Q2.6 121.7 31 1322 8.6
West Horth Centrai . .. 786.0 1.618.5 8.4 1,829.6 13.0
iowa 32.9 1217 15.6 1aza | 211
_24.3 3536 346 471.0 33.2
Minnesota ;. .00.; 102:8 261.6 10.2 309.0 18.1
Missouri .......... 596.9 804.6 3.3 820.4 23
Nebraska ......... 10.4 1.6 13.1° 31.7 .3
North Dakota ...... 9.1 38.7 17.5 40:1 36
SouthDakota .. .... 9.6 9.9 3 10.2 . 3.0
West South Central 733.1 1,585.4 8.9 1,691.2 67
Aikéﬁsg's .......... 20.8 _80.0 4:2 _31:2 40
Louisiana ..::::::: 90:1 269.8 13.C 331.8 230
Oklah Ll 26.3 935 15.3 - 824 -12.8
Texas .. ........... 595.9 1,191.3 8.C - 1,245.9 4.6
618.2 1,492.8 10.2 1,682.7 12.7
360.0 552.7 4.9 572.6 3.6
23.0 107.9 18.7 101.0 -6.4
_46.7 109.3 9.9 1255 148
188:5 722:9 161 - 883.6 22.2
18.6 45.3 10.4 38.9 -14:1
_42:9 73.5 6.2 472 358
souaéé &anonal SclencoFounaatlon ~ i
N q,
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While the same States remdain amony
the 13 to 20 leaders vear after vear, their

" rank order L}mn)_,es Of the leading five

States i 1981, four were among the ledding
five hmn;, the 1971-831 decade. Florida
fras <hitged out of this group in some vears.
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\slde from the fl\e lmders Htates that

ire Tevas, New Mexico; Virginia, Ohxo
Pcnnwl\ ania; and Washington. This vear,
Kansas joined the top 20 for lhe First time,

: rcpl.num; Michigan.

4 | BEST CGPMWLI‘,J,B -

relative rates of
gréwth

Massachusetts; V' xrgmla and New Me\qco

showed the g breﬂest averag,e annual rates

of funding growth for the 10-year period

1971-81 (table 15). If the 20 leading States”

are examined, then the three that showed

-the highest average annual rates of growth

were Kansas; Tennessee, and Connecticut. -
For Massachusetts, the growth rate of
10.0-percent chiefly reflects DOD support
to industrial firms. as noted earlier; apd,
fd d li@léi’ éiié'n’t HPS ‘;Uﬁbdi‘f id Uhi:
10.0- pc.uent dnmml rate of growth support
was also primarily from D@D. This in-

‘Table 15. Relative growth in the.
FY 1971-81 period in Federal R&D
obligations to the 20 states leading
in such support in fiscal year 1971
[Dollars in millions] ‘

) Average
annual
percent
o change
State 1971 1981 |1971-81
Total, alt | . _ .. _ _ o _ I
States . | $15.239.8 | $33.,726.5 8.3%
California . . 3.295. 4 7.966.0 9:2
Maryland .. 1,201.2 2,783.4 88
Massa-

. lusetts . . 887.0 2,430.6] 10.6
Florlda A 8904 1,634.0 6.3
New York ... 1,119.5 1,557.7 34
Texas 1. 595.9 1,2459) 77 ..
New Mexico . 458.7 12241 103
virgima . ... 4249 1,160.5| 10.6
Ohio ....... 518.1 1.117.2| 80
Pennsyl— R o -

vania .... 5489 1,082:9 70
Washington . 571.2 1,047.5 6.3
District of

Columbia 478.2 932.3] 69
Tennesgee : 1885 883.6 16.7
Missouri . . .. 596.9 8204 3.2
Newdérsey . 7451 775.4 A
Colorado ... 264.2 6328 9.1
inois . ... .. 249.1 5726] 87
Alabama ... 360.0 5726| 4.8
Crnnecticut 149.9 4850] 125
hadnsas ... .. 243 471.0 345
All_other o N

States' ... 1.672.5 4.331.0 10.0

‘Includes ouuylr-g areasanac’ cesabroad

SOUF!CE Natonai Scierce Foundation



cluded Navy contracts to indiNgy £T

~h1pburldmb and engineering, and sup
for DOD intramiural lnstallatlons such as
the Army Laboratories at Fbrt Belvoir:
NASA wds also an iimportant provider of
Federal R&D obligations in Virginia; for

e\’;i'mple at the Langley Research Center”

in Hampton and the Wallops Flight Center
on Wallops Island:

New Mexico; which ranked seventh. in
total Federal R&D obligations in 1981,
reflected a 10.3-percent average annual rate
of growth from 1971 to 1981. Most of the
Federal R&D support in New Mexico was

received from DOE for the Sandia National .

" Laboratories in Albuquerque and the Los
Alamos National Laboratory in Los Alamos,
both FFRDC's.

Kansas w1th an avcrage annual growth
increasing DODscontracts to mdustry a
trend startéd in 1978. Tennessee, with'an
average annual 10-year growth rate of 16.7
perceiit, derived approximately twd-thirds
of all Federal support From DOE w1th
in the form of awards to industrial firms
and an FFRDC administered by industry;
the Oak Ridge National Laboratory. DOD
also provided sabstantial R&D support
to Tennessee,

The States amorg the leading 20- with
the highest relative growth in 1981 over

1980 were Kansas (up 33 percent), New ~

Mexico (up. 28 percent), Florida {up 24

percent); Tennessee (up 22 percent], and

- Massachusetts [up 18 percent]. .
_While all of-the 10 leading States, except
New York, showed absolute increases in
1981 of more than $500 million ofer 1971.
isévari 'o'F thé 10 's’,é'c'drid*ti'e'r” Stares; had

with the smallest average'a’ririua'l growth

rate in the 10-year period, reflected declines

in support from 1973 to 197¢, and even
with some gains thereafter; showed a level
of s’upport in 1981 close to the 1971 level.

distribution of funds
by performer

~ Foiir Eeder _agenicies—DOD, NASA,
DOE and HHS\have been responslble

for approximatg¢ly nine- tenths of total
Federal R&D obhgatlons For many years.

agencies to performers in the various States

~

[
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N Pennsylvanla

b
. ) . o
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largely determine the patterns of distribu-
tion of all Federal R&D obligations. The
States with R&D performance capabilities
to + atlsty the needs of thtse tour Federal

Firms: concentrations of University research
talert, including modern medical teseatch
teams; or geographic areas safe and suitable
for testing missiles, aircraft, spacecraft,
and explosives.

R

%

Chart 26. Federal R&D obilgations to intramural porlormmi the .

K

10 states leading in such support in FY 1981 for silectod yun

e leading 10 States for all Federal R&D
perbgrmance accounted for oo'percent of
all the support to Fedéral intramiurad efforts:
07 pcrt.ent ot all Federal support to iijdus-
sltles and colleg pes: and 69 percent of the
total tofm)nproflt urganizations:

- AWhen bttltes are Lompared by perForm-
the five leadezrs in recexpt of Federal R&D
funds year after year contain a strong
balance of performer capablhtres (charts
26; 27; and 28): Thus; in 1981, as in prior

RRE K S

Blilions of dollars

- _ o .
b} 5 1.0 15 20 - - 28
T - T T T )
o | RSN _
Maryland £
California
District of
Columbia
;k
- Ohlo

Fiorida §

New Jersey B

: BB 1976

L

e}t

B 1981

aInc]urdes outlylng nrepq and oftices abroad.
SOURCE. National Sclence Foundation

<
-
A

—

BEST COPY AVAILABLE

P

25



Chart 27. Federal obligations to Industrial firmsa in the 10 States

leading in such support in FY 1981 for selected years

Billions of dollars s
3 3 5 . 6

T . 1 T b

3 vﬁ"ﬁ'ﬁwx dnr - >

KETPNEES

IR RSy o

S |
All other

statesb J

L I 1

Yncy federally funded r

sears. Californid led in Federal R&D obli-

rations directed to industry as well as to

miversities and colleges and their associated

o nggaprofit organizations and their asso-

[atefl FERDC's. Maryland led all the States,

n Feleral intramural support and was fifth
n support fo academid, Massachusetts was
econd (o California in support to ihduglry
26

. Q
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and to universities and colleges, and was
first in support to nonprofit institutions
and associated FFRDC's. o

New Mexico. while ranked seventh for
total R&D support and tenth in Federal
support to industry, led the States in
support to industryiadministered FFRDC's
and ranked second in level of support to
universityadministered FFRDC's Hentirely
becaiise of the lucation of DOE-siipported
R&D centers within the State).

-

3

_Chart 28. Federa! R&D
6_b’|!§7§7ﬂ6i‘i§ to universjties ard

‘colleges in the 10 States

T

leading in suck support in
FY 1981 for selected years
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SLess than 350 millfon dotlsrs. 3
Dincludes cutlylng areas and oifices
abroad. S
SOURCE: National Sclencs Foundation =

228

Concentraticns of Federal R&D obliga-
tions among a few States are found in
areas where the number of performers of
one typeis very low. For instance. in 1981
FFRDC's administered by universities were
found in only.13 States, and 75 percent of
Federal R&D‘ti'p’bdﬂ to these centers was
concentrdted in the top 10 of the overall
leading States. In the case of FFRDU'S
zations, o3 percent of the Federal R&D
support was directed to the 10 leading
States (these centers were in only six of
the States). ’
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able 16. Distribution of Federal R&D obligations by State compared witk other

a
\' national indicators by State: fiscal YEar 1981 _
. . P 7 R
Téiéi,ﬁéaéiai R&D L Total scientists and Doctoral scientists
obligations Popalation engineers and engineers
State . ] Percent ‘ Percent | _ Percent | Percent
- i of total Rark of total Rank of total Rank | of total
$33,727 milion $229 millin” 7 $3.381 thousand $364 thousand . _
1 2362 1 1 12,07 1 12.15
2 825 19 11 2.76 9 3.69
3 7.22 1 7 4:11 5 4.42
4 484 7 10 ©281 13 < 239
5 4.62 2 2 7.47 2 9.75
6 3.69 3 3 626 _ 3 490
7 3.63 37 30 95 4 24 117
Vir 8 344 14 12 262 |0 12 2.70
Ohio e e 9 3.31 6 6 4.29 8 - 395
Pennsylvania -...liililliiiinl 10 3.21 4 4 5.06 4 4.79
WASHINGION . ..o 11 311 20 14 2.15 16 1.98
Districtof Columbia .. .......... 12 76 47 Zi 1.76. 10 3.48
TennesSsee . ......oviiiiiii.. 13 -.62 14 22 1.49 1 1.66
MiSSoOri Zo. e 14 2.43 15 13 2.20 22 1.66
Newdersey ................... 15 2:30 9 9 3.68 7 Z.Eg
Colorado 16 1.88° 27 17 2.04 14 2.11
ois . . 17 1.70 5 5 4:80 _6 4.41
Alabama ..................... 18 170 | 22 31 - BB " 31 .92
Connecticat 111l Liiiiii 19 1.44 25 18 2.04 17 ~1.83
Kansas .............. U 20 1:40 32 28 97 35 74
Arizona . .... U 21 1.09 29 27 . 1.02 28 1.06
Michigan ..................... 22 1.06 8 8 3:85 -1 I 3.24
Coaisiana i l.................. 23 .98 18 1.88 23 1.49 25 113
Minnesotd ...........o0000ii 24 92 21 i 15 2.13 i8 178
Utah' ..o 25 91 . 36 2 32 86 34 80
Nevada.. . 26 78 43 i a8 50 .18
27 ar 10 20 1.77 15 2.09
28 58 12 23 132 23 1:41
. 29 54 41 42 .38 39 48
30 50 13 19 1.87 19 i.75
WestVirginia . ............... - 30 45 34 ' -85 36 59 g - .50
JOWA e | 32 / 44 28 1.26 29 96 2 92
WISEONSin . o0 iiiiiiiins 33( 39 16 207 16 209 20 1.69
MiSSISSIPPI oo 34° 37 31 1.10 37 .53 37 .62
Iaho ... . 35 .35 40 42 39 a7 42 38
regon 36 31 ; 30 1.16 25 1:22 26 1.06
37 30 23 1.60 34 77 29 a7
38 28 24 1.38 33 84 33 B9
39 24 26 1.35 26 1.12 37 1.06
) 40 17 50 21 46; 26 51 18
NewHampshire ............... 41 . 16 32 41 . 44 30 46 28
Alaska - iiiiiiiiiiiiiiii. 42 . 16 51 18 49 21 49 ;20
Hawail ................ oo 43 15 39 43 43 .38 40 45
“Montana ... ...l .. 33 13 44 35 45 .30 45 .34
NorthDakota ................. 45 2 46 .29 47 26 47 .23
‘. Nebraska ............. e 46 09 3s 69~ 35 61 36 62
ArKansas [1iliiiiiill 47 09 33 1.00 40 44 a 44
Delaware 48 08 48 26 41 41 30 93
. Maine .. a9 09 38 49 ‘| 38 51 43 37
Vermont . 50 06 49 23 48 23 44 36
Soath Dakota 51 . 45 30 50 19 48 23
Oullymg areas and ) 3
officesabroad .............. - 26 R — — = — 26
*Provieional estimate of resident population asof July 1. 1981.
SOURCES: Depariment of Commerce and the National Science Foundation
é QL
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factors inr&d
‘performing capability

R&D obligations can be ranked by Stale
and conipared with cuch measures of
national resotirces as populatlon total
scientists and engineers, and doctoral
scizntists and engineers (table 15): Although
no direct causal relatmnsh[ps can be in-
ferred. the data indicate that the top 10
recipient R&D Seates in 1981; with the
“exception of New Meuco also had the
lar},cst shares of such resources.

r&d plant

Of the 10 leading States ih Federal R&D
support in 1081; 5 rankdd within the
leading 10 in Federal suppyrt for R&D
plant. Whereas these States together—
alxmrnm New Mexnco l’cnnsylvama

proximately 80 percent of total Federal
RKD LiBligdiiLiﬁs ‘they accounted for 49
{tablc 17y,

The 10 leadlng ‘::tates m Fedeml R&D

of gll Federa'F&D planl buppprtﬁ.’ .
_OF the leading agencies in R&D plant

obligdtions in 1981 2DOE, DOD, and

NASA=DOE support accounted for 67

ERIC

Aruitoxt provided by Eic:

Table 17. Fede a_l;ebllgatlons for R&D plant in the 10 States Ieadmg in
. such support by agency:tiscal year 1981 -
[Doliars in miitions}
Total [b"o: _ DOD NASA HHS USDA DOT  NSF interior

[ Total $1,454 $978 $278 $116 $24 $21 $19  $15 $3 J
California 355 { 214 103 28 0 2 g 2 =
New Mexico 119 | 109 10 — — (') - — U]
Pennsylvania 95 91 3 ~C — 1 ?) - "l
Washington 89 87 — pa 1 1 — 1- ("}
Tennessee . 86 7 9 - - ] - - —
New York 85 74 8 — 1 1 — 2 —

" Nevada . 83 83 ('] - - 1 - .= -
lliinois 74 72 ") — " 1 — 4" —
Ohkio 65 25 25 14 — 'l 1 — —_
New Jersey 56 | 46 1 = = € 9 = —=
All other States? 347 | 100 120 73 22 16 4 10 3

'Less than $500 thousand.
¢inciudes outiying areas and offices abroad.

SOURCE" Natonal Science Foundation

percent of the total; DOD; 19 percent;
and NASA; 8 percent. In the case of DOD
and NASA; daca for;R&D plant are under-
rcportcd since much of the cost of R&D
plant is included in the R&D custs reported
for extramural performers without plant
separately broken out. Thus, in most States
for which R&D plant obligations are
shown, the leading agency is DOE.
_ California received the largest share of
R&D plant support, with approxiniately
24 percent of the Federal total. DOE ac-
cotinted for three-fifths of all Federal
agency | R&D plant obllgauons to that State;
and DOD aceounted for almost one-third:

36

Almost two-thirds of the DOE R&D plant
support in California was directed to. the
E. O. Lawrence L<i56iai6iiés in LiVéi’iﬁdi’é

DOE for Hink

srd Engineering Develop-
nment Laboratory accounted for 81 percent
of total R&D p ant obligations in that State.
- Nevada and [llinois rank among the top
10 recipieits of Federal R&D plant obli-
gations. These obllgatlons represenit DOE
contracts to mdustry in Nevada and lllmoxs
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c. statistical tables B

) NOTE -
The Detailed Stat:st:cal Tables for this VOIume ‘have been published separately under one

cover (NSE,82-326). Included on pp: 44-49 in this volume are detailed statistical tables C-1, C-2, and
C-3, as well as a compiéte listing of aii the tabies.

. The Detailed Statistical Tables may be obtained grﬁtls from the National Science Fonndutlon

e Washing!on DC 20550
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scope and method

- During the period March through
August 1982 a total of 39 Federal agencies
and their sub¥yvisions—96 tndlvrdual
respondents— submr.ted data in response
to the Annual Survey of Federal Funds

for Research and Deveiopment Volume
XXXI conducted by the Natlonal Sc1ence

February and March 1982: In nearly all
cases the data received’trom the agencies
were in terms of obllgatlons and outl'iys

incurred; or expected to be incurred; re-
gardleéss of whén the funds were appro-
priated or whether they were identified
in the respondents’ budgets specifically
for research and development [R&D)
activities. The exception was the National
Aeronautics and Space Administration
[NASA]J, for which the same kinds of trans-
actions were reported in terms of budget
pldﬁ,. which approximates obligations.
Federal agencies provided R&D data
earlier to the Office of Management and
Budget {OMB] for incliision in ""Special
Analysls K Research dnd Development
ernment, Fiscal Year 1983, which was one
of the budget documents presented to the
Conz,ress in February 1982 The R&D
data in the agency submissions to OMB
and to ‘the Federal Funds survey were
based on the same definitions and are re-
concilable; but the data in the Federal Funds
survey cover smaller R&D support agencies
not covered by “"Special Analysis K" and
are classified in more detailed categories.

Q . . -
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definitions

- The definitions are essentially unchanged

from prior Federal Funds surveys.

1. research, aéVéiaprTqéﬁf,

This headlng includes:all direct, in-
direct, incidental, or related costs resultxng
frem or necessary to research, development
and R&D plafit>regardless of whether the
research and development are perrormed

by a Federal agency (mtramurally) or pet-

formed by private mcllvrduals and orga-

" nizations under grant or corntract {ex-

tramurally}. Research and development
e\clude routlne product testing, qualrty

personnel

a. Research is systematic study directed
toward fuller scientific knowledge or under-
standinig of the subject studied. Research
is classified™as either basic or applied ac-
cording to the objectxves of the sponsoring
agency.

In basic research. the objective of the
sponisoring agency is to gain fullpr
knowledge or understanding of the
fundamental aspects of phenomena
and of observable facts without spe-
cific applications toward processes

or products in mind:

In applied researcﬁ the objectrve of

38

the sponsoring agency is to gain
knowledge or understanding neces-
sary -for determining the means by
which a recognized and specific need
may be met. ' -

b Development is systematlc use of the

ment of prototypes and processes It ex-

cludes gaality control; routine product
testing; and productlon

¢. R&D plant (R&D facilities and fixed

equipment, such as reactors; wind tunnels;

and radio telescopes] includes dcqursmon )
ol: constructlon of major repalrs to, or

stallations. Exclu\de\)From the,R&D plant.

Catégoryéré expendable equipment and
office furniture and equipment. Obligations
for foreign R&D plant are limited to Fed-
eral funds for facilities located abroad and
used 1? support of foreign re arch and
develgpment.

2/ obligations and outlays
a. Obligations represent the amounts
for orders placed, contracts awarded

services recervecl and similar trarsactions

during a given period; regardiess of when

the funds were approprlated and when

future payment of fmoney is required:

©

v



b. Outla_s,s tepresent the amounts for
ched\s isstied and cash paymients miade
during a giveri period, regardless of whien
the funds were appropriated.

The obln,atlonq and outl. 1y5 reported

ble to an agency From direct approprntrons
trust funds, or speciil account receipts,
corporate income, or other sources, includ-
ing funds appropriated by the President,
that the agency has received or cxpects to
receive: The amounts reported for each

year retlect obligations and outlays for
that year; regardless of when the funds were
originatly authorized or received and re-
gardless of whether they were appropriated,

received; or identified in the agency's -

budgct speuhc ally for research, develop:-
ment; or I\L\LD plant
An ‘15enc)r """

The receiving agencv does not report; for
purposcs 8f this survey, funds transferred
to it trom another ag,ency Srmllarly a qub—

drvrs

Zroranother subdr\rsron within tlmtragency

reports auch obligations or outlays as

Cits own.

~ Obligations and outlavs for work per-
formied in foreign tountrics mcll‘de fund<
duectlv J\'arlable to Federal Tgencles and

lar},elv trom provisions of l’ublrc Law 480;

1954, as aniended:

3. cost coverage
Funds reported for research and devel-
opment reflect full costs. In addition to

costs of specific R&D projects, the appli-

" cable overhicad costs are also included: The

amounts reported include the costs of plan-

ning and administering R&D programs;

laboratory overhead, pay of military per-

_sonnel, and departmental admlmstratron

E

4: fiscal year
The fiscal year in the. Federal Covern-

merit accountmg perrod begrns October 1

September 30, 1981.
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5. égéhbij

only exc epnon is tlre [:rbmry of Qongress
also included in the srn\'ey whose exect-
tive ufficer reports to the Lon;,ress The
term subdivision vefers to any majar organi-
zational unit of a reporting dgency, such as
a bureau; administration; office, or service.

6. performers

Poiformers are either intramural orga-
nizations accomplishing operating func-
nons or extramural orz,anlmtlonq or persons

unde a Lontr‘ut or grant.

4. Intramural performers: Agenicies of
the Federal Government. Their work is
carried on dxrectlv by their own personnel
Obligations reported under this catebory
are for activitjes performed drrectlv by a
reporting agefjcy, or thiey represent funds
that the agengdy transfers to another Fed-
" eral agency fof performance of work The
ultimate perfurmer must be a Federal

agency. If the ultimate perrormer is not

a Federal agency; the fands so transferred

are reported by }he traanerrrng agency

under the appropriate extramural perFormer
gdategory {mduqtrral firms; universities
h\qolleges otler nonprofit institutions,

etc: ) perf

tramnral performance includes the
_costs O supplres and equipment, essen-
tnlly of an 'off- 1he -shelf” nature, that

are produred for use in intramural Tesearch

and development. The cost of Federal per- -

sonnel engaged in planning and adminis-

errng intramural and extramural R&D
prograims is also included as part of the
intramural performance total.

b. Extria’mural performers: All organi-
zations outside the’Federal sector that per-
form with Federal funds under contract
or grant. ‘Only those costs associated with

actual extramural R&D performance are

reported, biit these would inclade costs of
materials and supplres to carry out R&D

activities. Costs of "off-the-shelf”” supplies -

and equipment procured from extramural

suppliers and required to support intra-

mural res earch and development are -on-
sidered as part’of the costs of intramural

performance and not as part of the costs .

~

oF extramural perrornﬁncc Extramu.al

and/or T(Ll(’dl((d instruction ior at lcast a
2.year program above the secondary school
level: Included are colleges of liberal arts;,
schools of arts and sciences; professional
schools, as in engineering and medicine,
including affiliated Lvspitals; associated
research institutes; and agricultural ex-
periment stations.
iii: Other nonprofrt institutions: Private

orbanlntmns other than educational in-
stitations, no part of whose net earnings
inure to the benefit of a private stockholder
or individual; and other private organiza-
tions organized for the exclusive purpose

of turning over_their entire net earnings
to such nonprofit institutions.

development centers (FFRDC ’s): R&D-
performing organizations exclusrvely or
substantially financed By the Federal
Government that are qupported by the
Federal Governiment either to nieet a par-
ticilar R&D objective or, in some instarices,
to provide major facilities at universities

for research and associated training pur-

~ pouses. Each center is administered either
by an 1ndustrml frrm a umversrty, or

In general; all of the Followrng cnt\ra\
are met by an orgamzation before it is
rncluded/m the FFRDC category (1) Its
primary activiiies include one or more Gf
the following: basic research, applied re-

;search; development; or management of

research and development {specifically ex-

-~ cluded are organizations engaged primarily

in 'r'o"u'ti'ri'e' 'q'u'ality 'c'o"m'r'o'l and testing,

mapping and,su,rveys,-, and information
dissemination]; {2] it is a separate opera-
tional unit within the parent organizatiofi
or is org,amzed as a separately incorporated
. organization; [3] it performs actual résearch .

and development or R&D management
sither upon direct request of the Federal |
Government or under a broad charter from |

the Federal Government; but in either case

_tinder the direct monitorship of the Federal




‘Guvernment; (1] it receives its major
financial support {70 percent or more] from
the Federal Government, usually from one
agency; (3}t has, or i< expected to have,
along-term relationship with its sponsor:
ing agesicy fabout five vears or more}, as
evidented by specific ob igations asstmied
bv it and the agency; (o) most or all of its

au]mc are owned by or are funided wnder
contract with the Federal Government:
and (7} it lias an average annual budgv
[operitlng and capital equipment) of at
least 5w60 O@O
R&D lab-
orataries; éiﬁgiif and andlv:ls centers, and
systefn enblneenng/sv‘-tcm mtegratlon
centers, according to their prinary activity
to reflect the differences in the natare and
activities of the centers.!
Research laboratories are principally
USéd fdi' thé 'p'ii'rleiii't iif iés‘édfdi (d‘s dié-

] R&D laboratorws,‘:ngqge in ,va'ri'dii's
facets of the research and development
process. Most are multiprogram labora-
| tories active in .a variety of science and/or

engineering areas, though some speciali -»-

in a broad functional area siich a8 natios..l

sectirity or niclear energy. Most of these
institlitions contain major national research
pd/or testing Facilities.

g f -

x,ovcrnmvnl ¢ dtc;,orv { re pvrtormcd mlhe
directlv by State or lbeal agencies or b
Sther organizations under grant or con-
tract_trom such agencies. Regardless of
the ultimate pertormer, Federal R&D funds
directed to State and local government are
the State and Jocal gov-

reported under
ernentt category, and no other.

vi. Foreign performers: Foreign 'Jitizjehg,
ory )ﬁi?kitidﬁ&i, Or governments, as WL‘” as
infernational organizations, stich as NATO,
UNESCO, and WHO, pvlformln;, work
abmad financed by the Féderal Governi-
ment. Excluded are payments to U.S.
Jgemle orgwmlatlons or citizens per-
forming research and devclopmcnt abroad
for the Federal Government: the survey
does not seck informa ation on “offshore”
payments. Also excluded are payments to

torclgn QLIL'nll‘-tH pcrformmg in the

L‘elvmg,a chcral R&D grant or contract
award directly; in this case obligations are
'rép'drté'd under “industrial firms. |

7. flelds of science

Tlie fields of science in this Survey are
divided into eight broad field categories,
edacli of them consisting of a number of

detailed fields. The broad fields are life

biological, but anirial biochemistry or

. -
.

pldht [iidcﬁéiiii%iﬁ '»&?Liiild Bé iiﬁdéf agri-

vach of tlu det. nlc—d tulds are as fol]an

Bm’uuml (c,uluqu cnmrmmwnhzl}
andtomy; bischémisiry; biology; bi-
ometry and biostatistics; biophvsics;
botany; cell biology; entomology and
pamsltoloa‘;\? geneties; microbiology;
ncumsupmb{bm]o;_.,ua]j nutrition;
physinlegy; zoology; other biological,

sciences;
nologv» P]]y‘-lO]Ué.,ltJA emlogv popu-
[stion bivlogy; poptlation and biotic
cornmiunity ecology; systeiiatics; othier
enviroiimenal bi'o’l'ogy, n.e.c.?

ences;
fishand wrldlnfc’ forestry; hormul-
ture; plant sciences: soils and soil "
science; phytopathalogy; phytopro-
duction; Jgrichlture g,Pncraf -other

2

az,rlaullurc n.e.c :

prcvcntlvc medlune, pathology; phar-
mdt'@]'o”'\,. 'p'qychia't'ry- 'ra’di'cil'dgvi

mary medu ine; other medncal, n.e.t:.2

® .
Life sciences, r.o.c.?

Study and ‘malysls centers die involved
exclusively in dnalytlcal activities; no
hardware iclated laboratory research or
development is carried out:

b. Psycholagy deals with behavior,
mcntal proceqscs and mdwndual d group

sciences, psyc ho]og\' phyﬂ-lcal stiences,
erivironmental sciences, mathematics and
compititer sciences, engincering, socia
sciences; and othier sciences not elsewhere
classified: The following listing preserits
the fields grouped ander each of the broad
fields; togetler with i]]iiéifaii\}é i{iééiﬁiiﬁéé.

,System engincerirg/system integration

aspects, social aspect., ana psychologlcal
sciences not elsewhiere classified. Examples
:ot dl‘-Llﬁlln(H lmder cach of these Fleldq

Centers prlmarlly provndemy‘-tems engi-

neer1n5 R&D system integration and

‘management support for definition and

¢ < l %
development of large technical systems. are as follows

B.uluqrm:’ a’-:parrs experimental psy-
chology: animal behavior: clinical
psvchology: coﬁiﬁii}mve psychology:
cthologv

v. State and local governments: State
and local government agencies; excluding
State and local universities and colleges;
agricultural experiment stations, medical
schools, and affiliated hospitals. {Federal
R&D funds obligated directly to such State
and. local educational institutions are in-,
cluded under the universities- and -colleges
:ategory in this survey.] Research and

‘cla;smcd. The 1llustrat1,vc dl_s,uplm,eb pro-
vided below under each of these detailed
fields are not intended to be sharp definic &
tions; ihéj’ represent examples of disciplines
géhériillv t];i@gifiéd Ljiidéi a giVi‘h déhii]éd

Svcial 'as;iécf‘s? socna] psythology

Lhology and teqnng lndustrlaf\and
engineering psyc hologv,_development
and personality. :
fied undcr another det axled field when the
major emphasis is elsewhere. Research in
bmc*wmlstry LL)U]d be rcporled as ciolag- ' : .
ndlng B

Psmequszlsaw;zces, ne.c? .

‘Hu « ategnries wore estabhished in December xt)-w by

INot elsewhere (lissified? Indludes malgdisciplinary -
;‘mlul\ »\ll‘nn a broad Heid and single-discipline projects
tor which o separate tield has nat been assigned. s

' . 40 : : - 33
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" C. Physxcal sciences are concerned with :
tandmg of the materlal umvcrqé and

Uhﬁ

phvslcal sciences not elsewhen dasslfled
Examples of dlsuplmes ander each of these

fields are as follows: -

Astronomy: laboramry a~lroph\'sus
optical astronomy; radio astronomy;
theoretlcal 'troph sics; X-ray; Gam-
ma- ray neutrino d~tronomv

Chernustry: inorganic: organo-metal-
lic: organic: physical.
dtdﬁﬂicé}i dl(irrﬁc drid h)d-

]‘Hi}sicl‘.?

partic le,
plasma.

Physicalsciences, n.e.c?

d. Environmental sciences (terrestrial

and e\lralerrestrml] are goncerrred (wnh
onie exception) ‘with the grosq noanolo sica

properties of the areas of the solar system

that directly or mdrrektly affect man’'s
survival and welfare; they compnse the
fields of atmospheric sciences; geological

sciences; oceanographv And envlronmenml

pertaimnb to llFe in the sea, or other bodle
of water, are reported as support of ocean-
dlsglplmes under each of these fields are
as follows:
Atmospheric sciences: avronomy;
solar; weather modification. extra-
terrestrial atmospheres: nmieteorology.
Geological scienices: engineering geo-
'phyéiré- ge'ri'e'r'a'l g'e'o’logy- geodesy a’n’d

morgamc geochemrstry, isotopic ggg—
chemistry; organic geochemrqtr v; lab-
otatory geophysics; paleomagnet sm;

paleontology: physxcal geobraphy and

cartography, semmolbé&,,sonl sciences.

phy: chemical oceariography physrcal

oceanography, marine geophysics.

EHU“’ON"!EH{[{ISCIGHC(_’S, n.e.c.? ;

e. Mathematics and' computer sciences
employ logical 1easoning with the aid of
symbols and are concerned with the de-
\iélbpriiérii 6F ﬁiéihbdé 6f 6péréii6h em-
computer sciences, wnh the appllcahon
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ot sugh methods to automated .ntormanon
¢ s tinder
duh of the&e ficlds are as follow
algebra analyais: ap-
folindativins and
logic; geometry; nu'rh"e'ri'cal analysis;
statistics; topology.

1\"111{}10"!(1“65'

umput\u sciences: programmig
languages; computer and information
sciences (beneral] deslgn develop-
capabilities to data storage and manipu-
lation; information seiences and sys-
teing: svstemns analysis:
Mat wmah -5 ahd compnter sciences,
n.e.c.?
~ f. Enginecring is concetned with studies
dirccted toward developing engineeri: g
pnrmples or toward making qpeuflc sCi-
ernitific principles usable in engineering
practice: Engineering is divided into eight
hclds aeronauhcal, astrbnautlcal chemlcal

mate_nals; and Cngmeerlng not elsewhcre

classified. Examples of disciplines under

each of these fields are as follows:
»htrommhuzl dcrospace; space tech-
nn]oby
Llwnmal

petroleum; petroleum re-

tining; process.

Civil: architectural; hydraulic, hy-
dmlogrc marine; <amtary and environ-

mental;
Electrical: communication; electronic;
power.

Mechamcai englneerm& mechamcs

Engmeermg, n.e.c.?
duqtrlal and managemenl

ocean engmeermg systems

. Social sciences are directed toward an
understanding of the behavior of social
institutions and groups and of individuals
as members of a group. These scierices in-
clude anthropology, econoinics, ;oliti:al
science, sucivlogy, and social sciences not
elsewhere classified. anmpl(.s of disciplines
under each of the e fields aré¥as follows:

Anthropology: arrhneolugy caltaral

and personality; social and ethnology:
applied anthropology-

disciplinary projects that cannot be classi-
* fied withir. une of \he broad fields of

ECONO"’HCS econometrrcs aﬂd economrc :

history of economic thought;

il economics; industrial;

<tatistics
iﬁ!(’i‘ﬁlﬂi
labor, and Ag,ruﬂltural economics;
MactoecONGIMIcS; microeconomics;
puiblic finance and fiscal policy: the-

ory; economic systems and develop—
fient; ’

Political science
ies; usmparahve governmenl hlstory
of political ideas; international relations

> area or regional stud-

and law; national political and legal
systems; political theory; public ad-
ministration.

Sricidlééi} L'driipdraiiiié dhd hiétbritél'

v L’“’Ell‘(" souol )glcal tHf*ory

Souql.susnces,,n.:..c hngulstrcs te-
search in education; research in history;
'sdciiiékbhbh‘i'c g'ebgr'a"phy; 'res"e'a'ri:h'
pact pn soue._v of legal systems and
p'r;i'cut'eg. g

fled includes mu lndlsuplmary and inter-

science. -

8. geographic distribution
ot 1981 r&d Obligations
Vey covering the geographlc dAlrstrlbu,hon
of obligations for rééédrth drid déV'eldpi
acggumedfqr&? ,perce,n,tro( Vtotal Federal
R&D and R&D pl .atoblige ions in 19.51
The resiurdenite were the “epartiien
or Agriculiure [USDA) Cormii. i1ce; De-
fense | DOD] rwrgy {DOE) Health and
""""" ;; ihe Interior; and-
Transpv)rtat-on [D ) the Environmental ‘
Protection Agency {EPA); tlie National
Acronauiizs and Space Administration
{(NASA); srid NSF:

i Data wero requested for the” actual
year 1981 in terms of the principal loca-

tion (Smtv or outlvlng arfa] where the work

brmteo n xmramural or 5amzatlon When

ausign the obiig.tions & e State, 'o"utlyi'rig

A
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area, or otfice abroad where the heac
quarters of the U.S. prinie contractor,
grantee, or intramitiral organization was
located.

c. Obllg‘mons were roported h)r researgh

d: H'puifi(;ill&r omitted from Hu geo-
graphic survey were R&D obligations to
forgign permrmcr‘. and obllgatmns for
R&D plant ased in support of formgn bef-

formers: Foreign perFormcr data; by coun-
try; are reported in another part of the

Federal Funds survev.
changes in reporting

- Ré%bdh%éé fﬁjhi 'tlié ‘igéiitiék‘ iﬁ !lii%‘ %uk-
sions ;’stlmdtes for the l‘ucst two years
of the previous report, in this case fiscal
years 1981 and 1982. Such revision is part
of the biidgetary cycle. From time to time
responses also reflect reappraisals and re-
visions in classification of various aspects
of agencies’ R&D programs. When this
ociirs, NSF reqjuires the agencies to pro-
vide revised prior-year data to maintain
consistency and Lompamblllty with the
most recent concepts,

limitatians of the data

- Funds for research and <evelipiment were
reported on a 3-vear b si¢ Comparable with
the 1983 budget; apon which the data were
based. The respondents reconciled the data
reported to the Federal Funds survey with

amount% for research and de\e]opmcnt

the Funds 1 were autho,r,lz.cd or rcncl,vcd by
an Ag’éh’ty ‘iﬁd fégdfdlé%% kif Whéihéi ihf
budg(-t speufmally fm-’rcwdrnh, dL'vclop-
ment, and/or R&D plant.

- Data submlttcd by the Feduml dg,cnue
for 1081 are considered to be actual since
they represerit virtually u)mplcted trans-
actions. Amounts reported for 1982 and
1053 are estimates in that they are sub-
ject to further appropriation; apportion-
ment; or deferral decisions: The effects of

these and other; later actions on 1982 and

ERIC

Aruitoxt provided by Eic:

1983 gutlays

I obligations will be re-
flected in the nest report.

Respondent judgment is often neces-
safy in classifying the data. Most agency
R&D programs must be separated by
agency respondents from other, larger
prograiits becdtise thiey dre not ideistified
as budget- line items. R&D Pprogras, once
identified; must then be further subdivided
into the survey categories: basic research;,
applied research; development pcrtormers
and fields of science: Over the years,
however, the participating agencies have
dcvcloped lmrcismg c,i\lll and LOITSIH'(‘HL}’
in mectmg, the survcy rcq[llr“mem%

Some agcnues have not been able to

report the full cost of research and devel-
opment. For example; the headquarters
costs of planning and administering R&D
programs of DOD (estimated at a Fraction
of 1 percent of thedDOD R&D total] are
not included becavke this Agéhty has %‘idiéd
that identification of the amounts
imipracticable.

R&D plant dam are dlb() m some c\tent
enmuntercd by some a;,cnues parmularlv
DOD and NASA, in ideiitifying and re-
porting thcse data. Whlle DOD reports
ubligations for R&D plant under the con-
5truntmn appropnanon DOD is able to

are funded from the RDT&E appropria-
tion: NASA cannot ‘-ep‘.ratcly identify
those portlonc. of industrial R&D contracts
applicable to R&D plant bat cubsumeq

R&D plant data in the R&D data covering

industrial performance; R&D plant data

ing sectors can be;

for other NAS A\perforpi
and are, reported’

’r’e”p’Oﬂ’rtS
1. féaéféi supportto uni-

versities and collcgcs This stirvey is based
on dum pmvlded by the Pedcrdl agenucs
the former Qommlltce on Amdcmlc Science
and En),mf:ermg {CABE) of the Federal

Council for Science and chhholoby The

reports rc'-u.ltlng from these surveys are

42

Lullv.u:’, ;md Sch’alcd Nonprofxl Insltly;
tions and are referred :to as the CASE
reports.

Both the L/\b[‘_ .md decml Funds re-
ports provide data on Federal obligations
for research and development and R&D
plant to universities and colleges ;dnd to
unlvcrslty ddmlmsterud PH(DL 5. Thc'
;,dh(ﬂ\: of }edcml abcmibs’ to je;ii:h’ fidi-
vidnal dcademic institution, whereas the
Federal Funds report is concerned with
obln;,atmns to universities and Lollege as
a perforinier grop. The CASE report ad-
dltmndllv maludes funds for noneR&D

_activities; sach as science edacation and

non‘-uencc support Further; the CASE
survey is based on reports of only 15
agencies (USDA; Commerce; DOD: the

Department of Education; Energy; HHS;

Housing and Urban Dcvelopmént Interior;

and Labor DOT l:l’A NAbA NbF the

and the Nunlcar Regulalory Commlsslon)
whereas the Federal Funds survcy 1@ com-
posed of obligations of all agencies with

~

R&D programs. The 15 respondents, tp

CASE, however, account for more than -

99 percent of total Federal R&D support

to universities and colleges and all obliga- -

tions o university-administered FFRDC's.

The different repurting pronedures have
led 1 the reporting of different totals to
the CASE and Federal Funds surveys, as’
follows:

a: The obligations for research and de-
velopment to aniversities and colleges re-

boricd for Federal Funds in 1981 amounted

to $4:4%28 million: or $69 million more

than the amount reported for CASE.

E The R&D ~obligation idiél for uni-

;idiﬁiﬁi;:lb:rbd Jet Propulsion Laboratory
was included in ultimate-performer cate-
gories, wliereas for CASE the subcontracted
amount was lmludcd in thc R&D ubhga-

v_crsltw_.

_ ¢ Total R&D plant obligations to ani-
versities and colleges reported to the Fed-
eral Funds survey were $37 million in 1981,

[(A)
o



ported to thie CASE survey.

d. Total R&D pldnt oblxgatlons to uni-
versrty admlmstered FFRD(, s, as reported

to (,;—XSE' N

The toltowmb taator» should dtso be
aon‘;ldered in comparing the data appear-
ing in the two reports:

For Federal Funds each agemy includes
as part of its obllgatlonb the amounts trans-

terred to other agenues for R&D activities.

CASE au,rve_v, b) contrast, the data are
reportEd by thE dgéii;if tli‘it riiéLes the
_Institution. ,Thua,, tor the Liftbb survey,
-agencies inclixle funds regeived from other
and e\clude funds transferred to
the reverse of the Federal
Alt}idui}h such tr;ihgféfS

agencie.
otliér agencies.)

Funds process’

5hou-ld balance each other cut wnth no re-

sulting changes in total R&D obligations,
these different reporting requiremenits add
to the possibility of differences betwken
the two reports.

The CASE responses dre in many cases
prepared by different operating units within
the agencies from those that prepare the
Federal Frnds responses. The CASE chta
are. also collected several months earl
than the Federal Funds data 'fheoretiéaﬂy;

36
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these conditions should not add to report-
ing differences; but in practice differences
do arise:

2. speelal analyses budget
of the united states

In a section of Special Analyses, Budget
of the United States Government, OMB
ptiBliSlies L~tiiiidte$ oF éBlig}a’iidﬁs and

did not include information on performers,
fields of science, or geographic distribution.

"'Special Analysis K and Federal Funds
utilized the same definitions for research
and development and for R&D plant. The
estimates for research and development
publislied in the two reports dre compara-
ble, even though minor differences exist.
The comparison between the two reports
isj;is’ follows:

Total Federal R&D obligations
{Billions of dollars)

FY1981[FY 1982(FY 1983

Federal Funds . .| $34.9| $39:0| $43:0
Special

AnalysisK .| 335.0] 388 43.0

3. federal r&d funding by
budget function: Jflseal

years 1981-83

NSF pablished a special report under
the above tltte provndmg an analysis of
Federal R&D programs by budget func-
tion categories. The Federal Funds, Volume
X}{Xi ;ii?v'é’y’ By loﬁtréét reported on R&D

budbet aut,hor,lty data, which Fgrmed the
basis for the function report. The R&D
budget authority data for 1981-83in the
function report were based on information
proi)ided to OMB by the agencies as back-
¢ "Special Analysis K in the
1983,budget. Further program information
was based on budgé,t"j;istifit;itiori docii-
ntents of the leading R&D support agencies
and information provided directly to NSF
by some of- the smaller agencies.

4. other reports

a Abem ies may classrfy thelr R&D pro-
grams for purposes other than those for
which the Federal Funds survey i§ con-
ducted: Definitions and guidelines that are
suitable to these other purposes mmay resiilt
in information that is not comparable with
the data transmitted to NSF for Federal

/
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appendi b

&

{No Nole Total Federal obhgatlons for R&D
and R&D plant support to_each
FFRDC in fiscal year 1981 is shown
in parentheses. The overall total is

$4,400,132,000.

department of defense
office of the secretary of defense

Administered by other nonprofit institu-
tions:
Institate for Defense Analyses (IDA),

Arlington; Virginia  ($14,549,000)

department of the navy

_Admiinistered by umveer colleges:
Center for Naval Analyses (University

of Rochester), Arlington, Virginia
($15,441,000)

department of the air force

Administered by universities and colleges:
Lincoln Laboratory (Massachiisetts
Institute of Technology), Lexington,
Massachusetts ($137,751,000)
>
Administered by other nonprofit
institutions:
Aerospace Corporation; El Segundo;,
California ($189;684,000)

C* Division (MITRE Corporation},?
Bedford, Massachusetts

($105,707,000)

Project Ait Force (RAND Corporation),*

Santa Monica, California($13,947,000)

department of health and human
services

national institutes of health

Administered by iiidiiiii.ﬂ firms:
Frederick Cancer Regearch Center [Liiiori

Bionetics, Inc.,.
Frederick, Maryl :nd [526,360,000]
department of energv

Admmlstered by mdustnal firms: N
- Bettis Atomic Power Laboratory’ (West-
inghouse Electric Cotp.), Pittsburgh,

Pennsylvania ($239,505,000)

;Unly the iL';,V[jiryie-ianuf”thv MITRE Corporation is re-
ported as an FERDC. All other agency support to MITRE
is reported under  other nonprofit institutions excluding
FERDC &, o
" <Only the Proat Air Foree portion of the RAND Corpara-
tion 15 reported as an FFRDC. Al other agency support to
RAND 1s reported ander * honprofit institations exéluding
FERDC «
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Energy Technology Engmeerlng Cen-
ter (Rockwell International Corpora-
tion); Santa Susana; Cahforma

[537 143 000]

Hanford Engineering Development

Laboratory {Westinghouse-Hanford
Corp.), Richland, Washington
($193;943,000)
Idaho Natronal Engmeering Labora-
; Exxon Nu-
clear ldaho Co.,, Argonne National
Laboratory, West; Westinghouse
EIectrxc Corp.}, Idaho Falls; Idaho
_ [$149,200,000]
Knolls Atomlc Power Laboratory {Gen-
eral Electrxc Company], Schenectady,
7 NewYork . [$195,478,000]
Mound Laboratory [Monsanto Research
Cotp.), Miamisburg, Ohio
 ($13,995,000)
Oak Ridge National Laboratory (Union
Carbide Corp:); Oak Ridge, Tennessee
[5255 800,000)
Sandia National Laboratories (West-
ern Electric Co., Inc:-Sandia Corp:);
Albuquerque; New Mexico
. [$507,929,000)
Savannah River Laboratory .(E.I. duPort
de Nemours & Co.; Inc.); Aiken; South
Carolina ($41,084,000])
Adiﬁiﬁiﬁtei‘ed by iiﬁivei‘éiiiég and tﬁlléfg”eisi

of Science and Technology) Ames;

Towa [$17 520,000}

A 4 T a7



Argonne National Laboratory (Univer-
sity 'o'f Chitago 'a"ri'd Argo’nne Univer-
($za3 300,000

Brookhaven Natlonal Laboratory (Asso-
cnated Universities; Inc:); Upton

] Long Island, New York ($179;392,000)
E. O. Lawrence Berkeley Eaboratory
[Umversnty of €alifornia); Berkeley,
California [$120 867,000])

E: O: Lawrence Livermore National ~

Eaboratory (University of Californial;
Livermore; California($506,395,000]
Fermilab (Universities Research As-
sociation, Inc.); Batavia, lllinois
 ($120,266,000]
Eos Alamos National Laboratory {Uni-
versity of California), Los Alamos,
New Mexico |$424,221,000)
Oak Ridge Institute of Nuclear Studies
(Oak Ridye Associated Universities),
Oak Ridge, Tennéssee ($23,414,000)
Plasma Physics Laboratory (Princeton
University), Princeton, New Jersey
($105.,627,000)
btanford Lmear Accelerator Center
(Stanford Umversny] Stanford
California ($64,497,000)

Administered by other nonprofit instita-
tions:

Pacific Northwest Labr atory {Battelle

Memorlal Institute); | hlaﬁa Wash-
ington - . 106,036,000
Solar Energy Research I° -titute {Mid-

Vwerst”Rieisearch Instit. :); Golden,
Colorado ($ :0,373,000]
national aeronautics ar - space

administration

Admlmstered by universities and colleges
Institate of Teébﬁology] Pasadena,
Cahforgla ($188;153,000]

national science foundation|

Admmlstered by universities and colleges:
Cerro: Tololo Inter-American Observa-
tory (Association of Universities

for Research in Astronomy, inc)
_La Serena Chile ($6,052; 000)
Kltt Peak National Observatory (Asso-
ciation of Universities for Research

in Astronomy; inc:); Tucson; Arizona

_[$11 103,000]

National ASEroﬁoﬁiy a}i'd ioﬁoébﬁéré
Puerio Rico (%5, 407 090]
Nationa] Center for Atmospheric Re-
search (University Corporation for
Atmospheric Research], Boulder,
Colorddo - ($32,337,000)
_ National Radio Astronomy Observa-
tory {Associated Universities, Inc),
Gréen Bank, West Virginia -
($14,790,000)
Sacramento Pcak Observatory (As-
sociation of Universities for Research
in Astronomy, Inc.), Sunspot, New
Mexico ($1,860,000)

e

categories of

A -

ffrde’s®

Total of Federal obligations for R&D and
R&D plant support to each FFRDC is
shown in parentheses and for each cate-

gory, in brackets. The overall total is
$4,400,132,000.

¢

research laboratenes ' i R

U (§;§2 6’78 000]
DOE: Fermilab ($120,266,000)
DOE: Stanford Linear Accelerator
($64,497,000)
HHS/NIH Frederick Cancer Research
Center ($26,366,000)
NSF: Cerro Tololo Inter-American Ob-
sefvatory ($6,052,000])
NSF: Kitt Peak National Observatory

($11,103,000]

NSF: National Astronorr\y and lonosphere -

Center ~ (%5.,407,000)
NSE: National Center For Atmosphéric
""""""" } ($32,337,000)
NSF: National Radio Astronomy Observ-
atory ($14,790 000)

NSE: Sacramento. Peak Observatory

($1,860,000)

’Caiegoncs are dcfmed in the ch. hnu. al Notes under Fer-
former: FFRDC's.

r&d laboratories  ($3,778,126,000)
DOD/AF: Lincoln Laboratory
($137,751,000)
. Ames Laboratory  ($17,520,000)
. Argonne National Laboratory
($223;300; 600]

. Bettis Atomic Power taboratory

($239,505;000)

Bruokkaven Nationa! Laboratory
, ($179,392,000)
E.O. Lawrence Berkeley Laboratgry
~ {$120,867,000})

DOE: E.O: Lawrence Livermore National
Laboratory ($506,395,000)
DOE: Ener;.,y Technology Engineering
Ceriter ($37,143,000]
_DOE: Hanford Engineering Development
Laboratory _ (5193,943 '0"0"0'1'
DOE:

DOE:

DOE:

DOE:

($195,378,000)

DOE: Los Alamos. Nahonal Laboratory
' ($424,221,000)
DOE: -Mound Laboratory {$13,995,000)
DOE: Oak Ridge Institute of Nuclear‘
Studies (924,414, 000]
DOE: Oa Ridge Nahonal Laboratory
o ($255,800,000)
DOE: Pacific Northwest Laboratory
B ($106,036,000)
DOE: Plasma Physics Laboratory :
L ($105;627,000)
DOE: Sandia National Laboratories -
($507.,929,000)
DOE: Savannah River Laboratory )
($41,084,000)
DOE: Solar Energy Research Institute

o "~ ($110,373,000)
NASA: Jet Propulsion Laboratory
($188,153,000)

study and analysis

centers ($43,937,000)

DODY/AF: Project Air Force ($13,947,000)

DOD/Navy: Center for Naval Analysis
($15,:41,000)

Institute of Defense Aaalys‘is
{$14,549,000]

DOD/OSD:

Py
system engineering/system’
lntegratlon Centers (9295, 391 000] ‘
DOD/AF: Aetospace Corporatlon

: [5189 684 000]
DOD/AF: €2Divisionof MITRE

[5165 707'l 000)
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Béiaii'eﬂ Statistical Tables for Voliime XXX have been publlshed separately
(NSF 81-325). Only tables C-1, C-2; and C-3 are included in this report,

Research, Development, and

R&D Plant

C-1. Overall summary: FY 1981, 1982, and 1083
C-2. By agency: FY 1931, 1082, and 1983
Research and Developmenl—-
Agenicy, Character of Work,
and Performer
C-3. By agency: FY 1981, 1982, and 1983
C-4. By ggency and character of work: FY 1981
C-5. By agency and character of wark:

, © FY 1982 fest)
C-e: By agency and character of work:

FY 1983 [est.) ;
By agency and pcrformcr FY 1981

c-7:

C-8. By agency and performer: FY 1982 [est:)
C-9 By agenicy and performer: FY 1983 {est.)
C

C-10. Federal obligations for research; develop-
: ment, and R&D plant to federal'y

funded research and developmert

Fune research and development
- Jcenters, byagenry FY 1982 (est) -

ERIC

Aruitoxt provided by Eic:

funded research and devel
_ centers, by agericy: FY 1

3 (est )

Federal obligations for research, develop-
ment, and R&D-plant to federally
funded research and development
centers (FFRDC's) by individual EFRDC
and agency: FY 1981

Total Research—Agency, Performer,

"and Field of Science

By agency and performer FY 1981

By agency and performer: FY 1982 [est.}

By agency and performier: FY 1983 (est.)

By detailed field of science: FY 1981,
1982; arid 1983 .

By agency and field of science: FY 1981

By agency and field of scienice: FY 1982

By agency and field of scncnce FY 1983
[est.) o

Psychology and hfe sciences, by agcncy
and detailed field of science: FY 1981

Psychology and life sciences, by .;gr:‘r\Ey
and detailed fiedd of scierice: FY 1982
{est.) .

Psychology and life scierices by agency
and detailed field of science: FY 1983

© [est.)

48

C-27.
C-28.
C-29.

C-30.

c-3n

C-32.

Bééic

C-33:

-~ Phy,

Physical and enviranmental scierices; by
agency and detailed field of science:
_FY 1081 .
al and cnvqugrnenral sciences, by
agency and detailed field of science:
FY 1982 (est.) -
Physical and environmental sciences-by
agency and detailed field of science:
- FY 1983 [est.] o
Engineering; by agency and detailed field
_ of science: TV 1981 L
Engineering; . -ency and detailed field
of science: FY 1982 {est.)
Engineering; by agency and detailed field
_of science: FY 1983 [est. )
\ and computer sciences and.
social sciences, by agency and detailed
_ Field of nce! FY 1981.
Mathematics and comptiter sciences and
social sciences, by agency and detailed
field of science: FY 1982 (est)
Mathcmatlcs and computer sciences and

and Field of bcrence

By agericy and performer: FY 1981

~ .39



C-o02.

C-63.
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Bva,,emv anid performer FY 1983 [est }

By detailed field of science: FY 1981,
1032 ;ii‘id 1983

By agency and field of science: FY 1981

By agency aid field of science: FY 1982

- lest]

By agency and field of science: FY 1983

~fest} 7 o

Psychalogy and life sciences, by agency

and detailed Field of science: FY 1981

Pavchiology and life sciences, by agency
and detailed field of science: FY 1982
(est.]

Psychology and lifé dciences, by agency
and detailed field of science: FY 1983

| -and environmental sciences, by
agency and detailed field of science:
EY 1981

cal and an"onmenml wlenge bv

P'ri&
apency
Fy 108’ (tbf |
Physical and envxmnmenkal sciences, by
agency and detailed field of science:
CFYi983(est)
Engineering, by agency and detailed field
~ of science: FY 1981
Erigineering; by agency and detailed Field
 of science: FY 1982 [est.)
Engmeerlng bv a;,enLy and detailed field

Mathematics and
social sciences, by agency an datailed
field of science: FY 1981

Mathematics and computer sciences and.
sacial sciences, by agency and detailed
field of scierice: FY 1982 (est.)

Mathematics and computer sciences and

social scienices; by agency and detailed
field ofscience: FY 1983 [est.}

Applied Research—Agency,
Performer, and Field of Science

By agency and performer: FY 1981

By agency and performer: FY 1982 [est}

By agency and performer: FY 1983 [est.]

By detailed field of science: FY 1981,
1682, and 1983 .

By agency and field of science:

By agency ;E& field of science:

C {est)

By_agency and field of science:
(est J

Psychology and life suenceﬁsﬁby agency
and detailed field of science: FY 1981

Psychology and life sciences, by agency
and detailed field of science: FY 1982
(est.)

Psycliology and life sciences, by agency
and detailed field of scienice: FY 1983
_(est. )

Physical and environimertal scierices, by
agency and detailed field of science:
FY 1981

Physical and envrronmental scnginrc?eisﬁby

agenicy and detailed fieid of science:
FY 1982 {est.) '

FY 1981
FY 1982

FY 1083

é-'o-l.

C-09.

Universities and C

Phiysical and environmental sciences; by
agency and detailed field of science:
FY 1983 {est) i

Engineening, by agency and detailed field
of science: FY 1981 .

Engineering, by agency and detailed field

of cience: FY 1982 [est )

sacial sciences, by agency and detalled
field of science: FY 1981
1\4(rtflemrltlg> and computer sciences ahd
social sciences, by agency arid detailed
 fieldof science: FY 1982 {est.]
Mathematics and coniputer sciences and.
social sciences, by agency and detaiied
field of science: FY 1983 (est.}

Development—Agency and
Performer

Bv a;,mgy dnd pertormer FV 1‘781

-B_\ agency A:\d perfornier: FY 108_3 [est }
R&D Plant

By agency: FY 1981, 1982, and 1983
By agency and pcrtormer of the R&D the
 plant supports: FY 1981

By agency and performer

armer of the R&D the
rlant supports: FY 1982 {est]
By a;,engy and performer of the R&D the

Total Research P

and Field of Science

By detailed field of science: F¥¢ 1081,
195", and 1983 . .
By agency and field of science: PY 1981

Psychology and. life sciences; by agency

__and detailed field of science: FY 1981
Physrcal and environmental sciences, by
y and detailed Ffield of science:
81

Engmﬁeﬁerrfng, by agency nd de(arled field

_of science: FY 1981
Mathemancs and compuler sciences and

Basic Research Performed at

Umversrtles and Colleges—Agency

and Field of Science

By detailed field of science: FY 1981,
" 1982, and 1983

By agency and field of science: FY 1981

" Psychology and life sciences, by agency

C-86.
and detiled field of science: FY 1981
C-87. Physical and envrronmenml sciences, by
agency and-detailed Ffield of science:
B  Fy 1981
C-88: Engineering; by agency and detailed field
_of science: FY 1081
C-ga: Mathematics and computer sciences and_

social sciences, by agency and detailed

field of science: FY 1981

 Applied Resedrch Performed at °
Universities and Colleges—Agency
and Fle'd of Scieiice

By detziled field of science: FY 1081,

C-a0

o 1082, anu 1983

C-al: By agency and field of science: FY 1981

C-a2. Psychology and life sciences, by agency
_and detailed field of sience: FY 1981

C-03 Physical and environmental scierices, by
agency and detailed field of science:

o FY 1981

C-91 Engineering, by agency and detailed field

o of science: FY 1981

C-05 Mathematics and computer sciences and.

sovial sciences, by agency a%d detailed
field of science: FY 1081

Foreign Performers—Rescarch and
Development s

C-96. By region, country, and agency: FY 1981

By region. country, and agency: FY 1981

c-97.

Special Foreign Currency Program

C-o08. For research glgt;[deve‘lopment by agency:
FY 1981, 1982; and 1983 .
C-99. For basic research, by a;,ency FY 1981,
' 1082; and 1983 . .
C-ipﬁ. For applied research, by agency: FY 1981,
1982; and 1983
C-101.  For development\by agency: FY 1981;

" 1982; and 1983\

C-102 Re:earcﬁhwdevelopment ind R&D plan(
by geographic division and State:

o FY 1981

C-103. Research and development, by State érid
performer: FY 1981

C-103A. Percent disiribution to each performer,
by State: FY 1981

TR



C-103B. Perceiit ﬂ]s’ihﬁﬁiibh to each State, by C-110.  Applied research, by agency: FY 1981; C-119. Total research by selected : agericy:

o performer: FY 1981 ) ’ 1982; and 1983 - o  _FY 1973.83 )
C-104; Rewauh and development, by State and C-111.  Development, by agency: FY 1981 1982; C-120°  Basic reseich, by Selected 2 agency:
T agency: FY 1981 and 1983 o FY 1973.83
C-104A; Percenit distribition of vach agency, by . C-121: Apphed research, by selecied agency:
___ .. State: FY 1981 - . © FY1973-83
C-104B.  Dercerit dlctnbunon oF each btate by “f o C-122: Devdupmcni by selected agency:
 agency: FY 19081 Histotical Data . o FY 1973-83
G-105: Researg h and devc.lopmcn( bv ;,co;,raphu : 2 C-123.  Research and ueve]opment by performer:
5  FY 1973383 o
FY 1081 ounms " C124. Total research; by perfo t: FY 1973-83
C-100. R&D plant, by geographic division, C-112.  Research; icve!opment and R&D 'p];ih'i C-125.  Basic research, by performer: FY 1973-83
- State, and perfornier supporied: FY 1983 by agency: FY 1973-83 C-120.  Applied research; by petformet:
C-107. . R&D plant, by geographic division, C-113.  Rescarch and develgphient, by. agency: ) - FY 1973-83
: State; and agency: FY 1981 FY 1973-83 C-127.  Devclopment by performer FY 1973-83 .
) C-114.  R&D plant, b\' agency: FY 1973-83 C-128.  Total research, by Field of science: g
‘ . . . FY 1973- 83 . .
i t o o OBLIGATIONS C-120.  Basic research, by Fleld of science:
Federal Intramuial Personinel Costs C-115. Research, development, and R&D plant, o _FY 1973-83
- o by agency: FY 1973-83 C-130.  Applied tesearch, b§ field o‘f science:
o : C-118.  Resesich and development, by agency: o FY 1073 83
C-108. Tnm] tesearch SAd utve]opmcm by agency: o FY 1973.a3 C-1310
© . Fy1os1 1982, and 1983 C-117. R&D plant. by agency: FY 1973°83 o ? 7
C-tov, Basic research, by agency: FY 1981, 1942, C-118.  Research and development;-by chatacter C-132 R&Kl plant, by geographnc division and
and 1983 ) ) of work and R&D plant: FY 1973:53 , Slatc FY 1970-81
. U
- <
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<
41

ERIC ‘

Aruitoxt provided by Eic:



=

|
—
8

Estimates for 1983 are based on The
Budget of the United States Govern-
ment, Fiscal Year 1983, as submitted
to €ongresq by the administration,
and do not reflect subsequent appto-
priations and apportionment actions.

Details may not add to totals because
of rounding:
Asterisks appearing in lieu of figures

indicate that the amounts are less than
$50,000 or less than .05 percent.

The abbrevxatxon 'FFRDC s’’ appear-
ing in statxstxcal tables refers to fedeially

Wlthln the Department of Agnculture

ie Econiomiic Research Service and the .

Statxstlcal Reportmg Service replace
the Economics and Statistics Service
the headings Agricultural Research
-Service and Cooperative State Research
Service replace the headings Agricul-

tural Research and Agricultural Coop- -

~ erative Research that were formerly _

included within the Science and Edu-

the Human

cation Administration;

ERIC

Aruitoxt provided by Eic:

Nutrition Information Service is a new

heading.

In tables showing extramural perform-

ers, obligations of the De'pa'rtm'e'rit of
_Agnculture to agricultural expeinent

stations are included within obligations
to universities and colleges.

Technology Administration replaces
the Department of Energy agd is shown
thhm the Department of Commerce:

Defense Agencies within the Depart-
ment of Defense include the Defense

. Advanced Research Projects Agency;
- the Defense Nuclelr Agency; the De-

fense Communications Agency; the

Defense Mapping Agency, the Defense

Logistics Agency, the Uniformed Serv-
ices University of the Health Sciences,
and technical support, Joint Chiefs of

Staff/Offxce of the Secretary of
Deferise.

The Bonneville Power Administration,
formerly thhln the Department of

ment of the Interior:

49

The Maritime Administration; formerly
within the Department of Commerce;
is now within the Department of
Transportation.

The prsposed Foundation for Educa-
tional Assistance replaces the Depart-
ment of Education.

R&D data reported by the National
Aercsnamics and Space Adminis't'rati'on

obligations:.

The historical tables for VOIUme XXXI

providing data on R&D totals for 1973

* through 1983 (C-112 through C-132),

are not comparable with totals for those

years in appendix tables issued to ac-

.company earlier Federal Funds reports.

Some prior-year changes occur almost
almost every year; thus changing totals
in many categories,

NOTE: For trend compansons, use only

these tables, appendix C, for Vol-

ume XXXI. Do not use the earlier -

tables in the Federal Funds series,

43
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TABLE C~1. SUMMARY OF FEDERAL FUNDS FOR RESEARCH,. DEyELUPMENT AND RID PLANT
FISCAL YEARS 1981, 1882, AND 1983 N
(MILLIGNS OF DOLLARS) . -
. [s\i —_— ESTI
ITEM ACTOAL, ,,7 . = CHG |- ~ % CHG- -
_1982 1981-1982 1983 1982-1983
TOTAL OUTLAYS FOR RESEARCH, DEVELOPMEN:, AND RED PLANT ..........| 35,785.9 39,316.8 9.9% %2,381.5 7.8%
RESEARCH AND DEVELOPMENT ..... teteneetaersaaaan teaccscasaeaaa] 34,179.2 37,621.6 10.1 41,173.6 9.4
RED PLANT :.ioiiiaiiiiiociiiisississssiziiisciiizeiizieissiia: 1,606:7 1;695:3 5.5 1,207.9 ~-28.7
. - ™
TDTAL OBLIGATIONS FOR RESEARCH; DEVELOPHENT, AND RZD PLANT ...... 36,403.1 401‘3&.0 11.1 44,272.4 9.5
RESEARGH AND DEVEEUPMENT S S Sl IR T 3 3 & Y 1 38,954.1 1126 42,973.8 10.3
PERFORMERS: — - - - - - - S
FEDERAL . INTRAMURAL 17 728:8 9,645.1 10:5 10,164.3 5.4
INDUSTRIAL FIRMS ...... 6,260.6 19,212.3 18.2 * 22,442.6 16.8
FFRDCS - ADMINISTERED- a¥A 1,413.9 1,476.9 4.5 1,441: -=2.4
UNIVERSITIES.AND. COLLEG . 4,478.0 4,583.5 2.4 4,720.0 3.0
:FFRDCS_ADMINISTERED 8Y UNIVERSITIES AND COLLEGES 1,828.5 1,B889.8 3.3 1,962.8 3.9
OTHER-NDNPROFIT-INSTITUTIONS —c:vesvsvsswsssvee-- 1,120.2 | ' 1,112.3 -.7 1,165.7 48
FERDCS . ADMINISTERED. BY NDNPROFIT INSTITOTIONS 253111 525 490.6 -6.6 558.2 13.8
STATE._ AND LOCAL GOVERNMENTS ..oocvccniiinnannnannn . 22.2 201.7 ~9.2 204.5 1.4
FOREIGN ..c.cvivcenenonnnnan Ceeetanaeaaaaaaan . . 0.0 3420 .6 3138 ~8.2
RESEARCH ...vcvcecvnnnccaannn, e beeeeeaaen B 12.%/ .8 12,595.0 3.1 13,264.9 5.3
PERFORMERS ¢ _ ' - 4j” N L o L o
FEDERAL INTRAMURAL 1/......... . 4,034,2 4,152.3 2.9 4.402.8 6.0
INDUSTRIAL - FIRMS -+ v ovve s~ 1,958.3 1,974.8 _...B 2,137.1 8.2
FERDCS. ADMINISTERED. BY INDUSTRI . _351.3 _ 417.5 18.8 _ 407.9 ~2.3
UNIVERSITIES AND COLLEGES .. 3,920.2 3,9%.9 2.0 4,130.1 3.3
FERDCS--ADMINISTERED-BY- UNIVE 940.6 1,019.2 8.4 1,107.5 8.7
OTHER. NONPROFIT_INSTITUYIONS. 705.2 697.6 -1.1 721.5 3.4
FFRDCS ADMINIS 67.7 -87.5 29,2 -93.5 -6.8
STATE_AND LO 129:3 123.5 ~4.5 140.6 13.9
FOREIGN : 106,0 125.8 18.7 123.8 ~1.6
FIELDS DE-SCIENCE: R . L I B
. LIFE_SCIENCES ocuiiciiocncccioiossenaasocsnnnsnnnnnns 4,435:6. 4;593.0 3.5 4,735.0 3.1
PSYCHOLOGY ........---- eee - 203.9 - 214.8 -2.3- _ 258.0 20.1°
PHYSLCAL. SCIENCES 15211 .- 2,220.5 2,510.1 13,0 2,846:3 13.4
ENVIRONMENTAL _SCIENCES .........: eee 1;121.1 1,092.8 ~-2.5 1,097.7 .5
MATHEMATICS AND COMPUTER SCIE ... - '278.9 - 310.6 11.3 _ 35¢.5 is.8
ERGIREERING o v2zcceccococcccncaaan F 3,071.5 3,136.9 2.1 3,172.2 “1.1
SOCIAL _SCIENCES ...... .- 497 .4 405.8 ~18.4 397.8 -2.0
DTHER SCIENCES. NEC ....... Cereeecccaaaas Ceeeeeeaan- 378.8 331.1 -12.6 401.3 21.2
BASIC RESEARCH -+ vovionnonuencanencanaseccaacsasascaatans 5,041.3 5,310.9 5.3 4 5,765.2 8.6
PERFORME . o o o o L
FEDERAL 'TWTRAMURAL 1/.................... 1,301.8 1,396.2 7.2 1,541.6 10.4
INDUSTRIAL-FIRMS v+ .~ . 292.9 316.6 B.1 383.5 21:2
i FFRDCS. ADMINISTERED. BY INDUSTRIAL FIQHS . _73.3 _80.5 9.8 _87.8 9.1
UNIVERSII[ES AND COLLEGES ...cowcocccnaossmociann ves- 2,503.2 2,618.0 4.6 2,758.9 -5.4
- . FFRDCS_ADMINISTERED-BY. UNIVERSITIES N 6 514.2 4.8 530, 14:9
. DTHER_NONPRDFIT _INSTITUYIOMS ...... . 313.1 315.8 8. 329.9 4.5
FFRDCS ADMINISTERED BY NONPROFIT INS - -8 -8.2 -5.3 9.4 14.8
STATE_AND LOCAL GUVERNMERTS ...........:. : 2.5 28.4 6.9 32:3 14.0
FOREIGN  livicivennnn Ceeeetanaaan cesenas . 31.2 33.1 6.2 31.0 -6.2
FIELDS DF_SCIENCE: R o . o _
EIFE SCIENCES .vvcuutnonssccnsnnsnnscsccccnsanasassssl|s 2,223.9 2,330.0 4.8 2,428.3 4.2
PSYEHBLOGY -s:+ss= . - -91.0 - -92.3 1.4 - 100.0 B4
PHYSICAL. SCIENCES. ....: .- 1,324:9 1,432.0 .81 1,650 4 15.2
EUVIRHNMENTAL SCIENCES . - 532.8 523. 1.7 559.4 6.8
MATICS AND COMPUTER . 140.4 164.9 17.5 185.5 12.5
ENGI!EERIHG,,;;;:;::;::;:.;;::;;;; . 526.0 587.9 |7 -11.8 655,4 11.5
SOCIAL SCIENCES . .. 137.0 - 121.5 -11.3 124.3 2.3
DTHER SCIENCES, NEC .oiceccccvnucoananns eeeeee 65.4 \ 58.6 -10.4 62.0 5.8
APPLIED RESEARCH -¢..oecencnecnnae eeecbeeaan teesecanse 7,171.5 7,286<1 1. 7,499.7 3.0
PERFORMERS: ___ ____ o . _ o L
FEDERAL INTRAMURAL 1/ 2,732.4 2,756.2 . .9 2,861.2 3.1
INDUSTRIAL - FIRMS . 1,665.4 |- 1,658.2 .4 1,753.6 5.8
FERDCS ADMINISTERED BY INDUSTRIAL FIRMS .1 . 337.0 21.2 320.1 -5.0
UNIVERSITIES AND COLLEGES 1,416.9 1,378.9 2.7 i,371.3 -.6
EFRDCS--ADMINISTERED-BY- uulv&ns:TlEs “XND COLL EGES . 504. 12:2 516. 2:3
) anER NONPROFIT_INSTITUTIONS . eessseces 392.1 381.9 -2.6 391.6 2.5
~ . FRDCS ADMINISTERED-BY NONPROFIT INSTITUTIDN 59.1 79:3 34.3 -84.1 -6.0
. : sIItE AND LOCAL GOVERNMENTS - 102.8 95.1 -1.5 108.23 13.9
FOREIGN ¢ .i.tocucoccnisnsosocssccnoennssannnns 74.8 92.7 23.9 92.8 1
FIELDS OF-SCIENCE: o . . o
LIEE SCIEMCES +oio.vovuoieioaaannorennosneaccccanccs 2,211.8 |{* 2,263.1 2.3 1.9
PSYCHOLEGY ces . .- 112.9 - 122.% -3.9 29.0
PHYSICAL SCIENGES —i.: ... caae .- 895.6 1,078:.0 2024 10.9
ENYIRDNMENTAL SCIENCES ..¢..:a0. .- 588.3 569.1 -3.3 5.4
MATHEMATICS AND COMPUTER SCIENCES . .. - 138.6 ~ 1as, 5.1 i7.%
ENGINEERING +.vvececcccnvocccaans . 2,545.5 2,549.0 i1 ~1.3
SOCIAL _SCIENCES ..... .. 360.5 284.3 -21.1 273, -3.8
DTHER SCIENCES, NEC «..vvveveosecconnoncnococcoconnnn 313.5 |. 272.5 -13:1 339.3 | 24.5
CONTINUED ON NEXT PAGE
__ ; -
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TIBLE C—I. SUWNARY OF FEDERAL--FUNDS-FOR RESEARCH, DEYELDPHENT, AND RZD PLANT:
FISCAL YEARS I98I, 1982, AND 1983 >

{MILLIONS OF DOLLARS)

- CONTINUED
__ i . — ESTINATES -
ITEM : ACTUAL; . % CHG_ o % CHG__
1981 1982 1981-1982 1983 1982-1953
DEVELOPMENT ..... s eetaee ettt ittt iie it ttetteattanaaaan 22,704.6 | 26,359.1 16.1% 29,708.9 12.7%
PEBEOBMERS: __ __ - T . . -
FEDERAL INTRAMURAL 1/...cueeneneenennnennenenennenans .61 . 5;492.B 17.0 5,761.5 4.9
INDUSTRIAL FIRMS »v.rv. eeveeeeaen . ;31 17,237.5 20.5 20,305.5 17.8
FFRDCS_ADMINISTERED BY INDUSTRIAL FIRMS .- : 6 1,059.4 ~.3 1,024.0 -2.4
UNIVERSITIES AND COLLEGES +2cvveseennnns . 557.8 586.6 5.2 589.9 6
EFRDCS--ADMINISTERED-8Y- UNIYERSITIES AND COLLEG . 887.9 870.6 -2.0 855.2 -1.8
R OTHER. NONPROFIT_INSTITUTIONS. ..2z.oacsecesnas it : 4150 414.7 = 444.2 74
FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS . A57.5 403.1 ~11.9 464.7 _15:3
STATE_ARD LOCAL GOVERNHENTS 92.9 78.2 -15.7 63.9 -18.4
FOREIGN : 234.0 216.2 -7:6 190.0 -1201
RED PLANT .olointieiiiatiiinieiiiiiiiea Ceereianan 1,485.7 1,483.9 -1 1,298.6 -12.5
PERFORMERS SUPPOf o o o . o
FEDERAL - INTRAMUR ; 468.0 460.3 -i.6 559.2 21.5
INDOSTRIAL . EIRHS,.;";;" 302.1 188.8 -37.5 ~73.1 -61.3
FFRGCS ADMINISTERED By I 246.5 294.7 _19.5 189.5 -35.7 .
UN1¥ERSIIIES AND - GDLLEGESfr crersreeives srreeeaan -37.0 32.9 -11.1 45.9 39.3
FEROCS ADMINISTERED BY. UNIVERSITIES AND COLLEGES S ... 370.9 43322 6.8 274.5 -36.6
SrHes NONPROF1T }usrlruzxuu ‘eeiates 41.3 61.6 _49.1 146.2 137.4
FERDCS-_ADMINISTERED BY NONPRI 15.1 8.1 ~46.3 5.3 =T
"FOREIGN :...:: 48 4.2 -12:1 4.9 14.

1/ COSTS. ASSOCIATED MITH_THE ADMINISTRATION OF INTRAMURAL AND EXTRAMURAL PRUGRIHS ARE COVERED
AS MELL AS ACTUAL INTRAMURAL PERFORMANCE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE C~2. FEDERAL FUNDS FDR RESEIRCF, DEVELDPMENT,

AND RID P[lNT, BY AGENCY: FISCAL

(MILLIONS OF DOLLARS)

YEARS 1981,

B

1982; AND 1983

— DELIGATIONS P DUTLAYS
1981 2§§§§ézf§fiu31f5;m74447 19a1 "~ -
1982 1953 1982 1953

36,403.1 | 40,438.0 | 44,272.4 | 35,785.9 | 39,316.8 | 42,381.5
DEPARTMENT OF AGRICULTURE, TOTAL «.-v... Ceeerreaieiaaa, ; 794.7 842.0 869.2 782.5 845.8 859.8
AGRICULTURAL CODPERATIVE. SERVICE :::iiiiiii iieesica-nne . 1.7 1.8 1.4 1.3 - 1.8 1.5
AGRICULTURAL MARKETING SERVICE .... . 1.1 1.8 T 1.2 1.5 L=
AGRICUL TURAL - RESEARCH-SERVICE v -~ ... 411.6 44522 4754 425.9 44129 467.0
CUDPERATIVE STATE RESEARCH SERVICE .. 199.4 221.2 232.1 199.0 226.6 228.6
ECONDMIC RESEARCH SERVICE .-...:..... 39.3 - 039.4 40.6 “38.0 “39.1 ~30.3
FOREST SERVICE «zvossvinssrovssvsasenensnnnenens 12923 110.8 93.4 101.8 114.9 100.2
HUMAN. NUTRITION_ INFORMATION. SERVICE .. - 9.2 8.3 - 5.9 7.6
OEEICE OF INTERNATIONAL_COOPERATION AND DEVELOPHENT ) 3.9 , 4.0 3.9 6.9 6.2 5.8
OFFECE-OF TRANSPORTATION v svcencsonenansoeceoncenns i _.9 i 1.0 .9 9 10 ~.9
STATISTICAL REPORTING SERVICE <.cccoiiciccciioiiorcntnnns 7.5 i 7.0 8.0 7.5 7.0 8.0
DEPARTMENT UF COMMERCE, TOTAL «vvve.on.- ceeeesiliiiiiiiiil| w22l L B4B.4 4,871:9 65,4727 6;526:8 4,997.0
BUREAU DF THE CENSUS ... .evcreossocccannsns 3.9 3.8 z.rg -3.8 3.6 4.1
ECONDMIC DEVELOPMENT - ADMINISTRATION ... 281 . __B.4 o= 35.5 9.4 -
EMERGY RESEARCH AND. TECHNDEDGY ADMINISTR 5,896.4 5,558.6 4,634.0 6;125.9 21.6 4,740.1
NATIONAL BUREAU DF STANDARDS . «ccococ.... -83.0 ~99.3 “83.5 “8%. 93.5 “85.8
- NATIONAL DCEANIC & -ATMOSPMERIC ADMINISTRATION. .. 202.2 166.3 140-8 209.0 35 150.8
NATIONAL. TELECOMMUMICATIONS & INFORMATIDN ADHIN 10.9 11.3 8.9 12.9 14.2 2.2
OFFICE OF THE SECRETARY ..... = 1 - “l1 2 T
PATENT AND TRADEMARK DFFICE . 1.1 6 7 11 .6 .7
DEPARTMENT OF DEFENSE, TOTAL «.vceveecennns eeeas eviiee---| 16,786.3 20,887.5 24,885.5 15,993.0 19,079.0 23,0425
DEPARTMENT OF THE ARMY ... 3,257.0 3,730.0 | _4,627.2 3,123.7 3,550.3 4,233.8
MILITARY FUNCTIONS ....... 3,226:7 3,701.0 4,596.8 3,093.7 3,521.3 4,203.4
MILITARY CONSTRUCTION . - 9.§ _27.9 _26.% 5.8 _ 9.2 19:3
PAY-Z ALLOWANCES OF MILITARY PERSONNEL 1N RED : 13101 _ 146.9 _ 1458 129.9 _ 146.0 _ 145.2
RDTLE APPROPRIATION .:cvieeivaenccnn.s ceeeeen eelilll 3,086.0 3,531.2 4,422.8 2,358.0 3,366.1 4,038.9
CIVIL FUNCTIONS (CURPS OF ENGINEERS) -:<:::issssiniiiis 30:3 29.0 30.4 30.0 29.0 30.4
DEPARTMEHT OF THE NAVY .ccceececcccnnn- ereeen e eeeeaeen 5,103.9 5.,930.7 §,378.6 4,916:9 5,570.9 6; 107 5
MILITARY. CONSTRUCTIOR +vesnvcnsccroecresonscnnennennona| 18.0 25.6 -26.0 -12.2 ~17.0 17°2
PAY & ALLOWANCES OF MILITARY PERSONNEL INRED ......... 120.2 . 1414 . 142.4 119:2 _ 141:1 _ 142.2
ADTEE APPRUPRIATION - +evvvevsocasromecsiosianasnncn BTN a;965.5 5,759.6 6,206.8 4,782.9 5,415.6 5,947.1

SPECIAL FOREIGN CURRENCY PROGRAM «...:-eec... e, . 2 a1 4 2 1.2 :
DEPARTMENT OF THE AIR FORCE -0iii0iiiiliiiiiiinennannns .- 7,128.8 9,494.1 11,604.0 6,756.6 8,405.8 10,684.0
MiLTTARY- CONSTRUCTION -+ :x-sv Liliiliiiiiiiioiiu 108”6 50:3 124:0 _87:0 _49.6 9.0
PAY_Z -ALLOWANCES OF WILITARY PERSONNEL IN RED .....:...| _ 333.7 392.7 397.1 _ 328.7 - 386.9 -~ 391.0
RDT&E APPROPRIATION ... 6,686.5 9,051.1 | 11,082.9 €,340.9 7,969.3 | 10,197.0
DEFENSE AGENCIES ... 1,255.6 1,681.8 2,217.3 1,160.0 1,508.6 1,965.0
HILITARY CONSTRUCTION ...0..: iiliiIiiiiiiiiiiiiiiiiio = . __i5 .2 = o =
ROTEE APPROPRIATION ::civununcn-. 1,255.6 1,681.3 2,217.1 1,160.0 1,508.1 1,964.8
DIRECTOR OF TEST & EVALUATION, DEFEMSE ::i:iiiosisisiizzz| 4+ 4L 50.9 58.4 35.7 43.4 52.2
DEPARTHENT OF HEALTH AND HUWAN SERVICES, TOTAL --ve-.oo.o.. 3,950.9 4,002:8 4;172:4 3,997.5 3,992:1 4;087.7
ALCOHOL; DRUG_ ABUSE & HENTAL MEALTH AbﬁiiisrnATqu ceenns 239.7 259.0 288.8 261.1 263.1 280.6
CENTERS FOR DISEASE- CONTROL . AT A T 4.8 70.5 72.0 83.0 75.1 73:6
FOOD & DRUG ADMIMISTRATION :..c.:vccieeeacanceses 72.6 74.7 109.7 57.6 59.2 63.3
HEALTH CARE FXNANCING ADMINISTRATION. 38.6 29.8 30.0 35.4 295 30.0
HEALTH RESOURCES -ADHENISTRATION . 5.0 2.5 e 3.7 4.3 3.4
HEALTH SERVICES ADMINISTRATIDN : 20.3 _4.0 1.9 16.9 -6.9 4.3
HUMAN DEVELDPMENT SERVICES ... - -73.3 - 81.3| - 4.8 _ 858 __70.& . _59.8
NATIONAE-INSTITUTES OF HEALTM .vv... 3,355.5 3;454.8 ]  3;554.1 3;392.2 3,423.9 3,516.3
OFFICE OF ASSTSTANT. SECRETARY FOR HE 33.1 16.6 16.9 37.2 30.0 23.3
OFFICE OF THE SECRETARY ...... . 19.8 13.4 167 1935 13.4 14.7
SOCIAL SECURITY AnuxuxsrnArxuﬂ . 18.0 16:5 19:8 15.4 15.9 18.3
DEPARTMENT OF MOUSING AND URBAN DEVELOPMENT ........ eeens 48.1 3.5 a1l 5451 39,2 36:5
DEPARTMENT DF THE INTERIDR, TOTAL +eeenneennaennnnn. feeeane 430.6 405.1 366.4 436.9 4121, 373.%
BONNEVILLE. PUWER - ADMINISTRATION ; 144 19.1 22.1 14.0 19.9 22.0

BUREAU OF LA!D MANAGEMENT ..... . 1.9 2.0 ~2.7 -C1.9 “2.7 “2.
BUREAU OF MINES c:se.seens 97.4 94.9 7179 109.0 98.0 831.9
BUREAU-OF- ﬁECLIMItxuu : _14.3 10.4 110.1 13.4 |13.8 10-1
GEDLOGICAL _SURVEY ... . 169.8 i57.8 i49.5 168.2 158.7 149:1
NATIONAL PARK SERVICE ... . 10.4 1101 '10.8 10.4 1I:3 10.3
OFFICE OF THE- sscnerx RY. i cueeocvocnvecansinsann 1.5 .6 .6 2.0 ] -6
OFFICE OF SURFACE_MINING RECLAN T 5.8 1.0 i.s 5.8 1.0 1.5
OFFICE OF WATER REQEARCN L-TEC 218 13.4 2 21.8 134 =
UNITED STATES FISH AND HILD[IFE SERVICE ©..ei.iiiioesncs 93:3 94.8 91.3 90.5 93.1 93.7

CONTINUED D“ NEXT PAGE

46

ERIC

Aruitoxt provided by Eic:

1921
O



TABLE C-2. FEDERAL FUNOS FOR RESEARCH, OEVELOPMENT, AND RED PLANT, BY AGEWCY: FISCAL YEARS 1981, 1982, ANO 1983
v ' e (MILLIONS OF Dﬂtl:ARS) .
> - CONTINUEQ ‘ S o :

- S me— e e < QUTLAYS
AGENCY ANO SUBOIVISION 1981 — - _ESTIMATES -~ * 1981 _ ESTIMATES - — —
i = I 1982 1983 1982 1983
DEPARTNENT DF JUSTICE, TDTI[ Ceeecsecccecrsaransanennan . 26.5 30.0 22.0 26.1 30.2 \2?.3
DRUG _ENFORCEMENT -ADNINISTRATION ........ 1.3 3.4 1.9 1.2 2.0 2.1
FEDERAL _RUREAU OF INVESTIGATION -.7 2.1 1.1 1.5 2.0 2.3
FEOERAL PRISON SYSTEM ......... 2.5 2.6 2.6 2.5 2.6 2.6
IMMIGRATION--ANO-NATURALIZATION SERVICE ........... .1 1.3 .4 1.0 1.3 o4
OFFICE OF THE_ ATTORNEY. GENERAL ........ . —-.8 --.9 --.8 - 7 i .8 Y
OFFICE OF JUSTICE ASSISTANCE,” RESEARCH, AND STATI;T{E§,.. 21.0 9.7 1502 19.2 21.5 21.2
DEPARTNENT DF [IBUR, TDTK[ S AN 6z.2 30.8 9.9 61.6 36.1 9.7
BUREAU--OF-LABOR- S¥ATISTI€S*..... ........... 0.3 0.3 0.3 Q.3 0.3 0.3
EMPLOYMENT STANDAROS ADMINISTRATION... -3.2 -2.0 1.9 3.0 1.8 1.8
EMPLOYMENT ANO TRAINING ADMINISTRATION .. .. 52.4 21.3 - 52.1 26.9 -
LABOR~-MANAGEMENT -SERVICES-ADMINISTRATION v....... - 1.8 _.6 _.6 1.7 _.b _ .6
OCCUPATIONAL . SAFETY AND MEALTH ADMINISTRATION . . 3.0 4.9 5.7 3.0 4.9 5.7
OFFICE OF THE SECRETARY ........... eeeaiaes . 1.1 .9 .9 1.0 .8 .8
PENSION BENEFIT GUARANTEE CORPORATION ... . lll lil: ‘e .5 .8 .5 .5 .8 .5
DEPARTMENT .OF STATE;, TOTAL & .onoonneninnneneannaninninacais 1.8 2.0 1.8 1.8 2.0 1.8
DEPARTMENTAL FUNOS - ceee 1.8 2.0 1.8 1.8 2.0 1.8
434.5 342.1 375.9 | - 432.1 346.2 329.7
COAST GUARD ........ . .26.3 _18.0 (150 25.9 -18.0 -15.0
FEDERAL AVIATION' ADH}NISIRAT!DN ceene .- 128.9 102.7 160.3 125.9 103.3 129.7
FEDERAL HIGHWAY ADMIMISTRATION. C...... . 51.2 49.9 ‘'51.8 59.1 53.2 50.7
FEDERAL RAILROAD ADMIMISTRATION ...... . 46.1 42.3 20.0 55.0 30.0 19.5
-MARITIME ADMINISTRATION- ... v+ . 14.2 9.3 16.8 17.4 14.2 15.4
NATIDNAL HIGHMAY. TRAEEIC SAFETY KDMINISTRATIDN .. . 664 55.3 59,7 60.8 64.2 57.2
OFFICE OF. THE SECRETARY ...vevsccrosunnnssancane . 10.1 4.0 1.8 13.9 6.6 .1
RESEARCH. AND-.SPECLAL - PROGRAMS - ADMINISTRATION . . 13.1 11.2 10.5 12.3 7.8 7.8
URBAN HASS TRAHSPORTATION ADMINISTRATION ........... teeen - 78.2 4B A 34,0 61.9 48.9 29.3
DEPIRTNENT OF THE TREASURV, TETAL ....... [, P ) 11.4 12.1 13.2 10.8 12.5 13.4
BUREAU DF ALCDHOL, TDBACCD AND FIREARMS ........ [P .3 _ - - .3 o= =
BOREAU- OF..ENGRAVING. AND. PRINTIN St 2.7 4.0 2.2 2.7 4.0 2.2
INTERNAL _REVENUE.SERVICE _ ;;;;;;;;:;;;’;;;;I......I’ ... 4.2 5.1 7.9 4.2 5.1 7.9
OFFICE OF PROTECTIVE RESEARCH .....c..ccvnccecnnncnancens -6 . - - 1 4 .2
UNITED STATES CUSTDMS SERVICE ........ fececrttetencannnnn 3.5 3.0 3.1 3.5 3.0 3.1
OTHER AGENCIES
ADVISORY-COMMISSION ON- INTERGDVERNNENTAL RELATIDHS caereren 2.2 1.9 1.9 1.9 1.9 : 1.9
APPALACHIAN. REGIONAL COMMISSION ........... .. ——.4 b - .4 .4 N -
COMMUNITY SERVICES _ ADNINISTRATIDN . . i 18.3 - - 26.2 6.2 -
CONSUMER -PRODUCT -SAFETY COMMISSION . .5 .2 .6 ___.9 ___.3. '}
ENVIRONMENTAL _PROTECTION. AGENCY. ... 325.7 ax7.1 229.9 . 344.3 334.7 273.9
FEOERAL COMMUNICATIONS COMMISSION .. _1.8 1.0 I -1.6 .9 “-.6
FEDERAL EMERGENCY NANAGEMENT AGENCY 11.6 9.3 18.1 11.6 9.3 18.1
EEDERAL HOME_LDAN_BANK BOARD 1.0 1.2 1.5 1.0 1.2 1.5
FEOERAL TRADE COMMISSION ... 11 1.2 _ 1.3 Il . -4 --1.3
FOUNDATION-FUR- EDUCATION-ASS 104.9 B4.9 87.0 111.8 105.6 104.1
GENERAL SERVICES ADMINISTRATION A . -.8 1.8 -.6 -.8 1.5
INTERNATIONAL COMMUNICATION AGENCY __1.5 . 1.5 .2 __I1:2 1.7 . |
INTERNATIONAL DEVELOPMENT COCPERAT 142.2 163.8 139.9 166.1 168.7 195.3
AGENCY FOR INTERNATIONAL DEVELDPNENT eeeracaan [P ‘0 142.2 163.8 139:% 166.1 168.7 195.3
INTERWATIONAL IBADE CDMHISSIDN Ceeieeeeaaial 3.4 ‘3.6 4.0 3.4 3.6 4.0
LIBRARY- DOF -CDNGR et ieseeiiasetastacanc. f 4.9 . _ 5.3 _ _.%.3 _ _ 501 __ 5.6 . _.5.2
NATIONAL IERDHIUTICS AND - SPICE IDHIHISTRATIHN .- 5.522.4 5,940.0 6,612.9. 5,425.6 5,831.0 6,582.0
NATIONAL SCIENCE FOUNDATION ........... 926.2 970.5 1,049.2 ‘905.0 1,027.8 223.0
NUCLEAR-REGULATORY- COMMISSIDN-... 227.3 222.7 219.7 216.0 213.8 206.5
OFFICE _OF PERSOMNEL . MANAGEMENT .. -B.4 -5.8 -5.1 8.1 5.6 4.9
SHITHSONIAN _ JNSTITUTJDN o 45.3 4B.9 51.8 43.9 48.1 5.7
TENNESSEE - VALLEY--AUTHORITY ..:.<z5.:.. . 69.3 82.5 4.7 94.3 87.9 74.7
UNITED_STATES _ARMS_ CDNIRDE IND DISIRNINENT IGERCY . --2.4 -——7 --1.2 --2.4 - .7 ~1.2
VETERANS ADMINISTRATION ............... tececcectncncnaionns 159.2 137. 146.8 144.3 137.8 147.0

1/ THE 1983 BUDGET PROPOSEQD THAT THE DEPARTNENT OF ENERGY BE REPLACED- BY THE ENERGY RESEIRCH IND TECHNUEUGY IDHINISTRITIUN
MNITHIN THE OEPARTMENT OF COMMERCE.

2/ THE 1983 BUDGET PROPDSED THAT THE DEPARTMENT OF EDUCATION BE REPLACED BY THE FDUNUITIDN FOR EDOCKTIUN ISSISTI“CE.

» ' INDICATES ANUUNT tESS THIN $50,000.
SOURCE: NATIONAL SCIENCE FOUNDATION .
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> — — DECIGATIONS . = DAY
AGENCY AND SUBDIVISION 1981 ES - ESTIMAES —
. - 1982 1983 1982 | 19
TOTAL, ALL AGENCIES +eeeceveennn. e eeesiiieiieiiaaiigiii 34;917.6 | 38;954.1 | 42,973.8 37,6216 |- 41,1735
DEPARTMENTS _ .
DEPARTMENT DF AGRICULTURE, TOTAL & oCiiiieeceencennn 774.0 807.%4 438.9 L4 806.5 825.9
" AGRICULTURAL COOPERATIVE SERVICE .....lioiisnicioinoss 1.7 1.8 1.4 1.3 i.8 1.4
AGRICULTURAL MARKETING. SERVICE . 1.4 1.5 e 2 1.5 -
AGRICULTURAL RESEARCH_SERVICE .. 394.1 412.0 &564.% 1 405.3 435.8
COOPERATIVE STATE RESEARCH SER 199:4 221.2 223.3 o] 226.6 226:8
ECONDMIC_ RESEARCH SERVICE s-zvscseocevicsecencscanann '39.3 “39.4 40.6 5.0 03901 40.3
EOREST_SERVICE ....... L. 126.1 110.4 IR 6 112.% 99.2
HUMAN NUTRITION INEORMATION SERVICE <vvovecee.ience. - 9.2 1 8.3 - 5.9 1.6
OFFICE GF INTERNATIONAL.COIPERATION AND DEVELOPMENT 3.9 40| | 3.9 .9 6.2 5.8
OFFICE OF TRANSPORTATION .....ccecc.-- R R S ] -9 1.0 \ ~.9 .9 1.0 . .9
STATISTICAL REPORTING SERVICE ... ....... Ininiiniiiuu 78 7.0 | 8.0 5 70 B.0
DEPARTMENI/DF COMMERCE; TOTAL «uevuvonennecannes SO eeen 5,245.2 4,B564.4 4,178:9 6.9 5,384.3 ,350.9
BUREAU - OF. . THE: CENSUS ;12 i20::s0cssaiiocinessoasalones 3.9 3.8 P 8 3.6 4.1
ECONOMIC_DEVELOPMENT ADMINIS eeiiaen . _28.3 __B.4 - 5 9.4 3.4
ENERGY RESEARCH AND-TECHNDLD TRATIOR ] 4;918.2 4;583.5 3,944.2 T4 5,046.6 £,092.0
NATIONAL BUREAD. OF STANDARDS . .. 32.5 "98.3 ‘86.3 39 U861 82.3"
N L ONAL BLPANIC 2 ATMOSPHERIC ADMINISIRATIAN 110 201.% 166.3 14008 1 183.5 150.8
NATIONAL TELECOMMUNICATIONS & INFURMATION ADMIN . 10.9 11-3 8.9 9 .2 1222
OFFICE-OF THE SECRETARY .. ...iiiciecaeccen. ceceenaans - .1 - 2.1 - T
PATENT AND TRADEMARK OFFICE . .i.c.oieoeeencnesn: 11 6 T 1 L6 .
DEPARTMEHT OF. DEFERSE; TOTAL :0:%isiecain.. B . 1s,508.6 | 206,802.3 | 24,519.6 ;6 | 18,830.8 | 22;722.3
* '\ DEPARTMENT OF THE ARMY ....o..coioiciciiaioniaiaainiiiais 3,244.2 3,702.2°| 4,5%4.3 i.8 3,537.0 4,210.0
MILITARY FUNCTIONS ....... et eeeeeeeereanaas . 3213l 3,673:2 4;563.9 ‘.8 3,508.0 3,i79.6
PAY_ Z ALLOWANCES DF MILITARY PERSONNEL IN RED ..... i3i.1 - 146.9 . 1458 ;9 _ 146.0 T145.2
RDTZE APPROPRIATION «ovvcoocnrnrnnsocnnnns - 3,082.8 3;526.3 4;418.3 ‘9]  3,3e2:0 4,034.4
CIVIL FONCTIONS (CORPS OF ENGINEERS) ..... v . 30.3 " 29,0 30.4 0 29.0 30.4
DEPARTMENT OF THE NAVY .. l.xeseosiosicerioiioiiisntars 5,006. 5,820.2 | 6,251.4 77| 5471512 | 5,991.9
PAY & ALLUMANCES OF MILITARY PERSUNNEL IN-RED Z.....l.. 120:2 _ 141.4 _ 142.4 9.3 _aki.i| - 1s202
RDTZE APPRUPRIATION. ... .. S iiiiiiiieseeeilillill as8es.s 5,674.7 6,105.6 3 5,332.9 5,848.7
SPECIAL FOREIGN CURRENCY PROGRAM - o el oe e it : a1 34 2.5 . 1.0
DEPARTMENT OF THE AIR FORCE 2207207000 etaeneiaarannnn 6,969,.2 9,355.8 | 11,405.0 .6 B;275.2 | 10.5IC.0
PAY & ALLOWANCES-OF MILITARY PERSONNEL IN RED _ 333f1 éié 397.1 8.7 _ 386.9 | 391:0
RDTEE APPROPRIATION «ocovoneivnvvasnsnsaces 6,635(5 8,963. 11,007.9 ) 7,888.3 | .10,1i9.0
DEFENSE AGENCIES «vvvvvvnns eemealiilill 1;248.2 i.%ié.i 2,210.5 2.§ 1,500.0 1,95872
ROTLE APPRDPRIATIDN ereenen 1,248.2 1,673:2 | | 2,210.5 2.6 1,500.0 1,958.2
DIRECTOR OF TEST & EVALUATION, DE ai.1 50.9 58.4 . 7 434 - 522
DEPARTMENT UF HEALTH AND HUMAN SERVICES, TOTAU i. 3,927.1 3,967.% 4,117.8 § 3,958.2 "4,052.7
ALCOHOL; DRUG ABUSE & MENTAL HEALTH ADMIRISTRATION 1..l1l: 239:4 252:2 288.7 " 250.9 263.0 276.8
CENTERS FOR DISEASE CONTROL .. : 74.8 70.5 "72.0 83.0 75: 73.6
FOOD.Z DRUG ADMINISTRATION ,..... 71.4 2.7 74.7 §7.1 . 58.2 59.8
HEALTH CARE FINANCING ADMINISTRAT 386 29.5 30.0 35.4 -29.5 30.0
HEALTH RESOURCES -ADMINISTRATION -, 5.0 2.5 e 3.7 “4: 3.4
HEALTH SERVICES ADMINISTRATION .. ... 20.3 .30 1.9 16.9 6.9 4.3
HUMAN DEVELOPMENT ssnvxcss Twevnsnes . 13.1 __61.3 . 64.5 85,5 -.210.6 - -59.8
3,333.2 3,428.7 3,534.6 50.2 3739271 3;488.6
33.1 16.6 16.9 , J.2 30.0 . 23.3
19:4 13.4 14.7° 19.5 13.4 16,7
18.0 16.5 9.8 15. 159 18.3
48.1 34.5 31.1 9.2 |° 3%.5
4271 40324 364.7 a10.1 372.8
14.2 8.7 217 19.5 21.7
1.9 2.0 2. 2.7 2.7
S - SN 96.7 94.6 77.9 97.7 83:6
BUREAD OF RECLAMATION 14.3 10,4 10:1 13.4 _13.8 10.1
GEOLOGICAL_SURVEY .... 169.8 1578 1495 8.2 158.7 149.1
KATIONAL -PARK ‘SERVICE ... 10.4 11.1 10.8 10,4 iy 0 1008
OFFICE OF THE. SECRETARY .... i 1.5 .6 6 2.0 AR .6
OEEICE B CURFACE MINING RECLAMATIGN AND ENFORCEMERT 5.8 1.0 1.5 5.8 -il0 iis
OFFICE OF WATER-RESEARCH-B_TECHNOLEGY. +-ccvurva-.s 211 12.8 s 2101 1238 s
UHITED STATES FISH AND WILDLIFE SERVICE «eueeeueccorcccas 91.5 9.3 89:9 895 . 92.3 92.7
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TABLE C-3. FEDERAL FUNDS FOR TOTAL RESEARCH AND DEVELDPMENT, RY AGENCY: FISCAL YEARS 1981, 1982, AND 1983
{MILLIDNS DF DOLLARS)

)
- COMTIMUED

o OBLIGATION, _ DOTLAYS. .

N AGENCY AND SUBDIVISIOW 1981 . ESTIMATES - . — 1981 —

' 1982 1989 “SB2 1983
4 DEPARTMENT DF JUSTICE. TOTAL .ivriirnnnnrnnnnenennrnnenns 26.5 30.0 22.0 26.1 30.2 29.3
DRUG_ENFORCEMENT ADMINISTRATION .oovnoeennenrnnennennnns 1:3 34 1.9 1.2 2.0 2.1
FEDERAL BUREAU DF-INVESTIGATION .. .7 2.1 1.1 1.5 2.0 2.3
FEDERAL PRISON. SYSTEM ... it iiimeennnnnannnnaeenenun 2.5 2.6 2.6 2.5 2.6 2.6
IMMIGRATION AND NATURALIZATION SERVICE . e 1 1.3 ik 1.0 1.3 .4
OFFICE OF THE-ATTDRKEY -GENERAL ......... P .8 .9 .8 .1 .8 .1
OFFICE OF JUSTICE ASSISTANCE, RESEZRCUH, AND STATISTICS .. 2.0 19.7 15.2 19.2 21.5 21.2
DEPARTMENT OF LABOR, TOTAL .vvvivnnrvnnnnnneenonennnnennnn 62.2 30.8 9.9 61.6 35.1 9.7
BUREAU_OF LABOR STATISTICS ...euuouonenenenenansoiioiiiss 0:3 0.3 0.3 0.3 0.3 0.3
EMPLOYMENT STANDARDS - ADMINISTRATIGON . .. 3.2 2.0 1.9 3.0 1.8 1.8
. EMPLOYMENT. AND_TRAINING. AUMINISTRATION. ... .. : 52.4 21.3 - 52.1 26.9 -
LABOR-MANAGEMENT SERVICES_ ADMINISTRATICN., 5 1:8 6 _6 1.2 .6 .6
DCCUPATIONAL-SAFETY-AND HEALTH ADMINISIRATION 3.0 4.9 5.7 3.9 ! 4.9 5.1
DFEICE_DF. THE .SECRETARY. ... .. ic..... 1.1 .9 .9 1.0 ¢ .8 .8
PENSION BENEFIT GUARAHTEE CORPORATION | 5 LR .5 £ .8 .5
DEPARTMENT OF STATE, TOTAL iioiiiliiiiiiiiinimnarineennnn 1.8 2.0 1.8 1.8 2.0 1.8
DEPARTMENTAL FUNDS .... 1.8 2.0 1.8 1.8 2.0 1.8
DEPARTMENT OF TRANSPORTATIOK, TRTAL «evvivnnrennnnnnnnnnans 415.5 327.8 366.5 41509 326.4 32i.4
COAST GUARD . ::111i03:liliaiiiiiiiiiiiiiiiiiiiniiiiiii..i: -26.3 18.0 -15.0 -25.9 18.C 15.0
FEDERAL AYIATION ADMINISTRATIAN ...... e 120.0 96.7 151.5 119.8 99.0 123.5
FEDERAL HIGHMWAY-ADMINISTRATIBN .. .. 51.2 49.9 71.8 56.3 48.9 . 50.7
FEDERAL. RAILRCEN ADMINISTRATION . 36.6 35.6 20.0 48.2 19.4 18.2
MARITIME ADMINISTHATION 14.2 _9:3 16:8 17.4 14.2 15.4
NATIONAL -HIGHMAY -TRAFFIC SAFETY ADMINISTRATION ... 65.9 54.7 59.1 60.3 63.6 ?gg.e
OFFICE DF _THE SECRETANY. | . coiiiciioiiceinons e . 10.1 -4.0 -7.8 13.9 6.6 5.1
RESEARCH AMD_SPECIAL FROGRAMS ADHINISTRATION . 13.1 11.2 10:5 12.3 7.8 7.8
URBAN MASS TRAWSPORTATION ADMINISTRATION ................ 78.2 28.4 34.0 61.9 48.9 29.3
DEPARTMENT OF THE TREASURY, TOTAL u''uvvinennenenneennnnnn 11 3 12.1 13.2 10:8 12,4 13:3
BUREAU OF ALCRHOL; TOBACCO; AND. FIREARMS ©.....:i:...::.. 2 o= o= -.3 .- - -
BUREAU OF ENGRAVING AKD PRINTING ce . 2.7 4,0 2.2 2.7 4.0 2:2
INTERNAL- REVENUE-SERVICE-.cvw... e . 4.2 5.1 7.9 6.2 5.1 7.9
OFFICE OF PROTECTIYE RESEARCH .. Ll X b o= .= -1 — .4 -.2
UNITED STATES CUSTOMS SERYICE 3.5 _ 2.9 - 3.0 3.5 - 2.9 3.0

OTHRR AGENCIES

ADYISDRY COMMISSIOM ON _INTERGOYERNMENTAL RECATIONS :...:I.:. 2.2 1.9 1.9 1.9 1.9 1.9
APPALACHIAN-REGIONAL COMMISSION ............. et .k s - .4 .4 -
. _COMMGRTTY SERVICES ADMINISTRATION . ........eiivvvunninnn.. 18.3 - - 26.2 6.2 o~
—— """ CONSUMER_PRDDUCT SAFETY_COMMISSION .. = _._.5 o2 I .9 __..3 N3
ENVIRONMENTAL PROTECTIDN AGENCY .... 325.7 317.1 229.9 344.3 334.7 273.9
FEDERAL COMMONICATIDNS. COMMISSIDN. ... -1.8 1.0 -7 -1.6 .9 .6
FEDERAL EMERGENCY MANAGEMENT AGENCY .... 1.6 9.3 18.1 1I.% 9.3 18.1
FEDERAL HOME-LDAN BANK-BOARD .. 1.0 1.2 1.5 1.0 1.2 1.5
FEDERAL . TRADE..COMMISSION .......... . --1.1 -1.2 -1.3 --1.1 --1.2 --1.3
< FOUNDATION FOR EDUCATION . ASSISTANCE z/ ....... 104.9 84-9 B7:0 111:8 105.% 104:1
GENERAL-SERVICES ADMINISTRATION .. ... . .6 .8 1.5 .6 .8 1.5
INTERNATIONAL COMMONICATION AGENCY -. 11iii:ii! 1.8 --1.5 p— --1.2 --1.% --1.1
INTERNATIONAL DEVELDPMENT CODPERATION AGENCY ..... e 134.2 155.9 132:0 1599 159.5 183.3
AGENCY FOR INTERNATIONAL DEVECOPMENT -:::i::::..i....:... 134.2 155.9 132.0 159.9 i59.5 183.3
INTERNATIONAL--TRADE COMMISSION ...................... e 3.4 3.6 4.0 3.4 3.6 4.0
LIBRARY. DF_CANGRESS ... ... ..:... R . _ .49 5.3 . .-5.3 - -5.1 - --5.6 --6.2
MATIONAL AERDNAUTICS AND SPACE ADMINISTRATION ... ... 5,406.6 5.B41.3 6,512.9 5,2718.1 5,696:.1 6,460.2
METIONAL--SCIENCE FOUNDATION .. ........c0iiitnnvnnnnnn 961.6 959.6 1,025.1 892.3 1,018.3 907.8
NUCLEAR REGULATORY. COMMISSION . 219.7 215.8 213.5 208.7 207.1 200.7
NFFICE DF PERSONNEL MANAGEMENT 8.4 _5.8 5.1 _8.1 5.6 _4.9
SHITHSONIAN- INSTITUTION-.~.... 44.9 47.6 51.0 43.5 47.1 51.0
TENNESSEE YALLEY AUTHORITY ... .. llliilii.iiiilizaii,eeii: 68.9 1.7 74.2 93.9 87.1 74.2
UNITED-STATES ARMS CONTROL-AND D 2.4 S/ _1.2 2.4 .1 _1.2
VETERANS ADMINISTRATION (.. .. . . . iiieiiiiiieiinennnnss 144.4 135.0 142.6 137.8 130.5 140.1

1/ THE 1983 BUDGET -PROPOSED THAT. THE DEPARTMENT OF ENERGY BE REPLACED 8Y THE ENERGY RESEARCH AND TECHNDLDGY ADMINISTRATIOM
HITHIN THE DEPARTHENT OF COMMERCE:

éV THE 1983 EUDCET PRUPDOSED THAT THE DEPARTMENT DF EDUCATION BE REPLACED BY THE FOLINDATION FOR EDUCATIDON ASSISTANCE.

* INDICATES AMOUXT LESS THAN $50,500. -
SOURCE: MNATIDNAL SCIENCE FOUNDATION
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